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Ashcroft Duragauge in 
Phenol case — a tough, 
rigid plastic turret type 
case for wall or flush 
mounting. 


MAXWELL 


IN| IUOOW 3 


The Bourdon tube in Ashcroft Duragauges is machined mirror-smooth inside and 
finish ground outside to exact tolerances. Strong, uniformly thick walls assure 
precise flexibility—sustained high accuracy and long life. 


Eight tube materials permit you to select the best metal with sensitivity balanced 
by internal corrosion resistance. Whether your choice is phosphor bronze, an alloy 
steel, “K* Monel, a stainless steel or beryllium copper, metallurgical control is 
exact from ingot to finished tube. Socket and tip joints are welded or brazed, 
then stress relieved for highest strength and safety. “Whip testing” at pulsating 
pressures at least 50° greater than rated pressure insures calibration stability. 


Order your Ashcroft Duragauges with the best Bourdon tube material for your 
service. Choose the all-stainless-steel movement or stainless steel with nylon bear- 
ings and pinion gear. Full range of pressures, dial sizes, case designs and materials 
available. In any combination of components, Duragauges give sustained high 
accuracy and long service. Get details from your industrial supply distributor. 


ASHCROFT PRESSURE GAUGES 


A product of 


MANNING, MAXWELL & MOORE, INC. 
Consolidated Ashcroft Hancock Division ¢ Stratford, Connecticut 


In Canada: Manning, Maxwell & Moore of Canada, Ltd., Galt, Ontario 
For more information circle Fc 





_ RESISTANCE THERMOMETER 
AND ACCESSORIES 








10) 

The Model 62 RT4F Re- 0) ihutana IO | 
sistance Thermometer is a We lly A? OO | 
sturdy, easy to read instru- yy CENTIGRADE cn “ey a | 
ment with a six inch hand SY. cable rod 
drawn scale. It is suitable . 

for use in moving vehicles, 

is excellent for flight test- 

ing or for permanent panel 

installations. Operated by 

an ordinary dry cell and 

calibrated to standard 

“AN” bulb curves, this in- 

strument is ideal for use 

with any of the resistance 

bulbs illustrated below. 

Other ranges available in 


°e cr °F. 


in automotive test work as well as in per- 
manent installations. Simple, sturdy 
construction plus finest materials 
FREE AIR 


combine to give long service. 
2’ SIZE TO 4 POINTS =i 


THREADED “AN” TYPE 


latices == 


THREADED “AN” TYPE 


1 
4” SIZE 10 28 POINTS mmm ee. 


BAYONET TYPE FOR CYLINDER HEAD TEMPERATURE 


Lewis Resistance Bulbs are adaptable for use with the 62RT4F Resistance Thermo- 
meter or with standard aircraft panel indicators. Special purpose bulbs with stem 
variations or for high temperature applications are available. 


We invite inquiries on your temperature measuring problems. 


THE LEWIS ENGINEERING CO. 


Manufacturers of Complete Temperature Measuring Systems for Aircraft 
NAUGATUCK, CONNECTICUT 


ACCESSORIES — RESISTANCE BULBS AND SWITCHES 
Lewis Selector Switches have been used for years a 





For more information circle 2 on inquiry card. 
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WHICH OF THESE FEATURES 
DO YOU WANT ON YOUR 
CONTROL VALVES? 


Built-in Positioner 

"0" Ring Piston” 

Totally enclosed Operator 
Provision for manual operation 
Straight-thru flow 

Drip Tight Shut-off 


THEY’RE ALL STANDARD ON 


|plowr aula _< 


COVIROL VALVES 


at low initial cost... . 
... With low maintenance cost! 


These and other features of 
DeZurik Control Valves make 
them the growing favorite 
where precision performance 
is demanded. The decided ad- 
vantages of DeZurik Valves on 
control applications, and an 

operator engineered 
to fully utilize those 
advantages, result in 
excellent control char- 


acteristics. 


DeZurik Control Valves are available in sizes 14,” 
thru 20”, with on-off or positioning air or hydraulic 
operator, and in a full range of materials. Representatives 
in all principal cities, or write for more information to 


DeZuRIkK 


CORPORATION 


SARTELL, MINNESOTA 


For more information circle 3 on inquiry card. 
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ULTRA HIGH SENSITIVITY 
D.C. VOLTMETERS 


POTENTIOMETER VOLTMETERS for the making of 
True Potential measurements regardless of the resistance 
of the circuits in which the instruments are used. 
Accuracy .3%, Multiranges from 2 M.V. to 20 V. 
full scale, 5.2’ hand drawn mirrored scales 
Portable. Available with Diamond Pivots 
and Formica Case. 


MODEL HS 


HIGH RESISTANCE VOLTMETERS with sensitivities of 10,000 
to 1,000,000 Ohms per Volt. Accuracy .5%. Multiranges 
from 5 M.V. to 100 V. full scale. 6.3 hand drawn 
mirrored scales. Portable. Diamond Pivots and 
shock mounted jewels are standard. 

Formica Case available. 


SENSITIVE 
RESEARCH 
INSTRUMENT 
CORPORATION 


For more information circle 4 on inquiry card. 





INSTRUMENTS ano AUTOMATION 


AUTOMATION: The use of devices—mechanical, pneumatic, hydraulic, electrical and electronic—for making automatic decisions and efforts.—MHA 


SEPTEMBER 1958 


VOLUME 


31 


Richard Rimbach, Sr., Publisher EDITORIAL 


Milton H. Aronson, Editor , : : : ; reyes 
Canadian Industry—its likes, needs and attitudes, 1515 


Fred D. Marton, Managing Editor INDEPENDENT survey results concerning market for industrial 
; measuring and recording apparatus 
Robert C. Nelson, Sr. Associate Editor 


James Emge, Associate Editor 


Howard Kalbfleisch, Eastern Eat 
FEATURE ARTICLES 


Milo Pugh, Western Editor 
R. E. Lang, Editorial Assistant 


M. L. Kalish, Editorial Assistant 
: Response of Combination Valve Actuators, 1518 
Raymond C. E. Smith, Art Director J es ‘ : 

NEEDED: a standard method of expressing dynamic response 


‘cha tie Wdallande in. “Editor. Simulation of valve actuators under a standard set of load conditions 


Council Newsletter Section 


F. Ed Funke, Editor, Journal Southern 
California Meter Association 
Wanted: Inventions, 1524 
PARTIAL list of areas in which government is actively seeking 
Armand T. Gaudreau, Consulting Editor new ways of doing things 


D..} 4 ¢ 


C. F. Goldcamp, Manager, Research and 
Development 


David S. Aland, Production Manager ; 
Derivative Via Integration, 1525 
MAX FOGIEL—method for obtaining derivative of a quantity 
represented by a voltage, without high-frequency noise arising 


EXECUTIVE AND EDITORIAL OFFICES 


Pittsburgh 12, Penna., 845 Ridge Ave., Wheel And Belt Digital Readouts, 1526 
Fairfax 1016! or 19831 DESCRIPTIONS of available mechanical counters illustrate state 
of the art 


SUBSCRIPTION RATES 
For One, Two, and Three Years Electronic Circuitry, 1529 
ra) Two Three f . : * 

2 Years Years Cc. F. KEZER and M. H. ARONSON--two more basic circuits 
United States, U.8. Pos- 

sessions and Canada $ 4.00 $ 7.00 $ 9.00 

‘ é (Five Years @ $10.00) 
Latin America -+..$ 6.00 $10.00 $14.00 
All other countries .... 10.00 15.00 20.00 


Payments from outside the U.S.A. x28 . . . : 7 me 
must be in the form of an Inter. Sizing of Conventional Relief and Safety Valves, 1531 


national M Pe . ‘ 
Un bee Order or check on L. P. STILLMAN—methods of sizing and selecting are basically 
oe e same, b yary s » depending application < rOV- 
aeubee ‘Sdiibiada titel nmdinans. temnenediin th ; nme ? ut vary some depending on application and gov 
Audit Bu. 8 Well as products manufactured erning code 
reau of Cir- must be indicated in a!l subscrip- 2 F zs 
culation. tion orders. Continued on page 1454 
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MELETRON i 


DIFFERENTIAL SWITCH 


senses pressure differences 
from 4 to 9000 p.s.i. 


with Proof Pressures ranging from 500 to 12,000 P. S. I. 
A good illustration of this switch function is its application 
on multiple stage compressors. If a failure occurs in one of 
the stages the switch will signal the pressure difference change 
or shut down the system to prevent damage. 


Nate, that ue don cf use 
LINKAGES AND BEARINGS 


which, as they wear, 
cause settings to drift. 


SS 


Recause we don't use 
LIQUID SWITCH ELEMENTS 


which require that the 

pressure switch be 
mounted absolutely vertical, which 
make it very critical to vibration. 


EXTREMELY 
ACCURATE 


Simplicity of direct act- 
ing design plus rugged 
precision construction 
make for long, unchang- 
ing repeat accuracy. 





IN ANY 
POSITION 


on moving equipment, 
even under vibration, 
switch performs with 
equal efficiency. 





To get complete operating characteristics and specifications ask 
for bulletin 532 


PRESSURE SWITCH DIVISION 


arksdale valves 


LOS ANGELES 58 © CALIFORNIA 
e § on inquiry card 
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5125 ALCOA AVENUE e 


INSTRUMENTS 
and 
AUTOMATION 


VOL. 31,NO.9 


Continued from page 1453 ° 


SEPTEMBER, 1958 


The Journal of 
THE SOUTHERN CALIFORNIA METER ASSOCIATION 
Computation of Orifice-Meter Gas Coefficients. 
1537 

W. J. KENNEDY—standard procedure for coefficient 


calculation by using these computation factors in a 
standard sequence 


THE SIMULATION COUNCIL NEWSLETTER 


Combined Analog-Digital Simulation. 15.13 
Submarine Simulation, 1544 
System Optimizing, 1546 





OTHER REGULAR FEATURES 
“ne 


AJ 
New 





INSTRUMENTS PUBLISHING COMPANY, 
publishers to the Instruments and Automation 
Industry with three publications: 


INSTRUMENTS AND AUTOMATION 
INSTRUMENT & APPARATUS NEWS 
MILITARY AUTOMATION 


DISTRICT OFFICES 


Boston S Mass., 


Chicago. 6, Whe, 


Cleveland (Shaker Hei vite 22), Ohio 
Dallas, Texas, H ra 
Kansas City 6, dices) 
Los neared 32, Calif., M 
32188 512-8857: H 
Davenport 5-4815 


wa York V7 Ppa ae R 


Piladelphia, Pa. W 


St. neni Mo., ve W t b 
London, ww. c. 2 England, John 





Instruments and Automation ‘including Instrument Manufacturing) 
published monthly by The Instruments Publishing Company, Inc. Office 
of publications, 1600 North Main Street, Pontiac, Illinois. Executive 
and Editorial Office, 845 Ridge Avenue, Pittsburgh 12, Pennsylvania. 
Second Class mail authorized at Pontiac, Illinois. Copyright 1958 by 
Instruments Publishing Company, Ine 





SWARTWOUT AutroniC” 








Swartwout revolutionized process control 
when it first introduced the AutroniC Control 
System in 1951. All limitations of the past 
were immediately swept away. 

Impossible performance specifications be- 
came a reality. Zero hysteresis, infinite sensi- 
tivity and no signal lag became tangible 
qualifications that only this new instrumenta- 
tion concept could fulfill. 

Again in 1957, Swartwout amazed industry 
by producing the Unitized AutroniC design. 
Years ahead in its field . . . no control instru- 
ment has ever been as completely unitized. 





INSTRUMENTATION 


SECOND MAJOR BREAKTHROUGH IN SEVEN YEARS 
THE UNITIZED AUTRONIC CONTROLLER 


No controller has ever been as_ practically 
unitized in terms of flexibility and the simplest, 
easiest maintenance ever. 

Every component section plugs in. They're 
all interchangeable. A simple indicator be- 
comes a sophisticated recorder-controller in 
minutes and without tools. 

In performance . . . maintenance . . . flexi- 
bility, you're years ahead with AutroniC In- 
strumentation. And, you'll stay ahead because 
of Swartwout continuing leadership in the 
control field. 


4 new bulletins describe the Unitized AutroniC 
System. Request Bulletin Series A-801. 


18511 EUCLID AVENUE, 
CLEVELAND 12, OHIO 
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THE SWARTWOUT COMPANY 


Improve Your to the editor 


Editor, I&A: 
Subject: Request for Fluid Flow 
Measurement Problems. 

The Southern California Meter As- 
sociation has recently extended its 
scope to include the missile and air- 
craft. industries in addition to the 
process, natural gas and petroleum 
industries. As a result we are now 
surveying the missile and aircraft in- 
dustries through the Aircraft Indus- 
tries Association to learn their fluid 
flow measurement capabilities and 
problems so that we can adequately 
serve these industries. 

To do this we need the specifi 
details of these flow) measurement 
problems from the SCMA members in 
or related to the missile and aircraft 
industries. Once we know these prob- 
lems. we will tackle the problems 
bothering the majority first and then 
methodically wade through the others 
to some eventual satisfactory conclu- 
sions. Please state the problems you 
would like to see worked on by let- 
ter or by phone call to the writer. 


with a standard multiple The phone number is NAtional 9- 


5111. Extension 4153. 
purpose off-the-shelf drum Pile oes Sheet 


Chairman 

SCMA Instrumentation Committee 
Convair 

Pomona, Calif. 


¥ Wao 


i 
. 


The 512-A Bryant general purpose magnetic storage drum meets 
the exacting requirements of a production component, yet has the 
versatility necessary for laboratory work. This standard 5” dia. x 12” 
long drum is stocked for immediate shipment, complete with stand- 
ard components such as general storage brackets, recirculating 
register brackets and magnetic read/record heads. Its low price 
reflects the benefits of Bryant's 25 years’ experience in the efficient Editor. 1&A: 
design and production of high speed precision spindles. Bifsesine to the aiticle “Evalue 
tion Factors for Recorders” in the 
May 1958 issue. the values you 
Guaranteed accuracy of drum run-out, .00010” T.!.R. or less quoted for the Acton recorder do not 
Integral drive — Bryant precision motor (1200 to 12,000 R. P.M.) check in the equation T=RM/Smex 
Capacities to 625,000 bits For example. R, == 100.100 widths/ 
Accommodates up to 240 magnetic read ‘record heads second (from Fig. 1 at L-cps). 

High density ground magnetic oxide coating W 5 se. 
Super- precision ball bearing suspension “0.525 cps 
Vertical mounting for trouble free operation - 


Features: 


. 100,100. wps 
Special Models: If your storage requirements cannot be —51x 10-® ft 
handled by standard units, Bryant will assist you in the 6.2 x 10-5 inch. 
design and manufacture of custom-made drums. Speeds indicating a narrow trace of only 
from 60 to 120,000 R. P.M. can be attained, with frequencies [A 3? ¥amy, CGDGNEE: tack Sines Gite maid ke 
from 20 C.P.S. to 5 M.C. Sizes can range from 2” to 20" '] ' invisible, there must be another 
diameter, with storage up to 6,000,000 bits. Units include e mistake. in either Smax or R. 

Bryant- built integral motors with ball or air bearings. : 
Write for Model 512-A booklet, or for special information. P= A. G. Fonda 
- Cornell Aeronautical Lab., Inc. 
Buffalo 21, New York 
Remember .. . you can't beat a Bryant drum! ae 


BRYANT COMPUTER PRODUCTS DIVISION The units used in the article under 


discussion were not clearly explained. 
BRYANT CHUCKING GRINDER CO. Referring to Fig. | in the article it 


P. O. Box 620-1, Springfield, Vermont, U.S.A. is seen that the resolving power of 
recorder | is 1,050 at 100 cps. This 


| figure (not the R at | cps) was used 
re information circle 7 on inquiry cerd. 
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PROPORTIONAL + RESET + RATE CONTROLLER 


DERIVATIVE 
NETWORK 
MAGNETIC AMPLIFIER 


AC POWER 


SENSING 
ELEMENT 


MODEL P 


MAGNETIC 
INTE GRATOR 


ELECTRIC 
HEATING 
ELEMENT 
FOR 


SATURABLE 
REACTOR 


HEAT TREATING FURNACES 
ELECTRIC ARC FURNACES 
CRYSTAL PULLING FURNACES 
GLASS FIBRE DRAWING « LABORATORY TEST OVENS 
SEMI-CONDUCTOR ZONE PURIFYING FURNACE 
OTHER ELECTRIC FURNACE APPLICATIONS 


HAGAN POWRAMP 


All Electronic TEMPERATURE CONTROLLER 


handles up to 330 kva 


all electronic set point resolution 0.1% of range 





Small in size and economical in cost, the Hagan 
PowrAmp Temperature Controller is a_pre- 
cision control system for all types of electric 
heating applications. Using the PowrAmp Model 
“Pp” for initial amplification of the sensing 
element signal and magnetic amplifiers for sum- 
ming and integration, this Hagan controller 
virtually eliminates the need for periodic 
maintenance. 

Proportional band, reset and rate action are 
all available to fit process requirements. The 
Hagan Temperature Controller has a precision 


For additional information on the Hagan Temperature Controller, 


write for Specifications Sheet GE 60001. 


For more information cir 


digital set point, and provides stepless frac- 
tional degree regulation, even at high tem- 
perature levels. 

The Hagan controller is particularly valuable 
in precise temperature applications where either 
the heater or the product temperature can 
change rapidly. The Controller is part of the 
Hagan PowrAmp line which includes trans- 
ducers for most key variables, electronic control 
computers and high power electro- hydraulic 
servo valves. Write for Bulletin MSP-133, which 
describes the full PowrAmp line. 

CHEMICALS & 


HAGA CONTROLS, INC. 


| HAGAN BUILDING, PITTSBURGH 30. PENNSYLVANIA 
tat DIVISIONS CALGON COMPANY, HALL LABORATORIES 


IN CANADA HAGAN CORPORATION (CANADA) LIMITED, TORONTO 


cle 8 on inquiry card. 
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All ways 
at your 
service 


@eeeeeeeoeeeoeeeeeeeeee eee 


Honeywell Quality Control Valves 


are backed by complete field engineering and application services 


Field Engineering— Your local Honeywell field valves are available in literally thousands of 
engineer — working out of one of more than different combinations to meet specific ap- 
100 branch offices throughout the United plication needs. 
States—is as near as your phone and ready 
to serve vou. 


Performance—"On-stream”’ service is assured 
when you use Honeywell quality control 
Application Assistance— Honeywell field men valves. 
are backed by a highly skilled team of appli- 


: : Next time you need control valves ... why not do 
cation engineers well versed in process 


as others are doing. Call your local Honeywell 

field engineer . . . he’s all ways at your service. 

Quality Product— Finest construction . . . wide MINNEAPOLIS-HONEYWELL, Fort Washington, 
range of sizes . .. Honeywell quality control Pennsylvania. 


When you're in Philadelphia for the ISA SHOW, we'll 
be delighted to show you our modern production i 
facilities at nearby Fort Washington. Check with us at Fit UA / 


Booth Nos. 1208-16. 


control valve applications. 
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LETTERS —continuep 





to obtain the recording time factor 
T of 10,830. However, this means*that 
in any comparison with other record- 
er, its resolving power (R) at 100 
cps must be used. Using a normalized 
R would have obviated this. 

Also, in order to compare the cost 
factors with other recorders, M 
(length of recording medium) must 
be in feet; S,,., (max speed) must 
be in inches per second; and price 
P must be in dollars for the length of 
medium used. Using these units, the 
4.61 x 10 * figure will result. Com- 
parison with other recorders must be 
made using these same units. 


Editor. T&A: 
As vou probably know. the LS.A, 


is sponsoring an Educators Work- 
shop in Philadelphia to consider the 
need for instrumentation technicians 
and methods of meeting this need. I 
have been invited to present ideas and 
suggestions relating to job qualifica- 
tions and training. It is in 
tion with this that T would value your 
opinion, 

In an November 
1957 issue of fa control journal). 


connec. 


editorial in’ the 


the editors state that the technician 
must he _ well-grounded in’ the 
fundamental sciences. in mathematics 
up through calculus. and in the prin- 
ciples of measurement and control.” 

I would appreciate your opinion on 
this. Would vou expect: that a tech- 
nician would normally be called upon 
to employ calculus in his normal rou- 
tine? 

I might add that | am a technician. 
and have been for over twenty vears. 
although my field has radio. 
radar. and television. up until two 
vears and I have never heen 
called upon to employ any mathe- 
matics above simple algebra. 

I would also like to add that T was 
amazed and pleased to read “Pitts- 
burgh’s answer to Sputnik.” and | 
with the substance of 
editorial. 


1. G. Hathaway 
United Electronics Laboratories 
Louisville. Kentucky 


heen 


ago: 


apree your 


_We agree with you that the tech- 
nician need not 'be well grounded 
through the calculus." He could have 
an introduction to the calculus and 
perhaps understand a simple dif- 
ferential equation—but he need not 
be "well grounded." Such glittering 
generalities are easy to say—and im- 
possible to attain. 


RAMBLINGS ON @& 





INSTRUMENTATION 


Tom Schwift 
and His Marvelous 
Flow Transmitter 


xe somnolent August morning, as 
kindly old Dr Harding was pot- 
ting some tea roses in his green- 
house, his attention was distracted by 
a familiar rapping at his door.*’ Tom 
Schwift!’” he exclaimed. ‘Come in, lad!”’ 
A moment later Tom Schwift (for it was 
indeed the young Iny entor strode through 
the door 

“Aha, young Tom!” exclaimed the pro 
fessor.‘ Tell me, what have you been invent- 
ing now, for I detect a note of ill-suppressed 
excitement in your demeanour.’ 

Blue eyes actwinkle, the young genius 
nonchalantly vaulted a row of nasturtiums 
‘Oh, nothing much,’’ he remarked casually. 
‘Come have a look.”’ 





Back at his labo 
ratory, young Tom 
beckoned casually 
toward a draped 
object in the cor- 
ner. Spine a tingle 
with anticipation, 
the beloved old 
professor snatched aside the drape A gasp 
escaped his beloved old mouth. For, truly, 
this latest invention appeared a worthy 
successor to The Electric Bath Mat, The 
Automatic Gravy Boat and The Mechani- 
cal Chicken Plucker which had brought 
fame to the modest young genius 

Brushing the mist from his wise old 
eves, “st Sane Harding queried, “‘And, 
pray tell, what is it, boy 2” 

Quelling his amusement at his elder’s 
ignorance, (for he was never one to dis- 
play impatience in the presence of less 
nimble wits), young Tom launched into 
an explanation 

“T’ve dubbed it the Tom Schwift Flow 
Transmitter, sir,”’ bespoke the lad, mod- 
estly lowering his lashes. 

‘Bless me!’’ expostulated Dr. Harding. 
“‘But——-”’ 

‘Notice,’ Tom went on, ‘‘that the en- 
tire unit is hardly larger than a steam tur- 





“Smaller than a breadbor'”’ 


capostulated the professor 


bine. Pressure differentials are recorded in 


REE HAtS 


September 


CORPORATION: « 


this seven-gallon mercury tube, activating 
a cleverly designed torquing system, which 
in turn is transmitted to a series of bel- 
lows, forcing air into a Navy weather 
balloon. In early tests, the balloon fre- 
quently sailed off with the whole shebang 
This difficulty I resolved by bolting the 
unit to a concrete slab.”’ 

Dr. Harding nervously polished his 
pince-nez. ‘‘My boy,”’ he pontificated 
gently, “the best of us occasionally ae 
ahem well, goof!”’ 

“You mean... ?'' stammered the lad 

“I fear it is all too true,’ interjected 
the older man. “‘Yes, young Tom, once 
again Hays has beaten you to the punch! 
The Havs Model 245 Differential Pressure 
Transmitter has many points of clear supe- 
riority Over your crude contraption . ; and, 
upon my word, over all the devices I know 
about in the flow measurement dodge.” 

“Smaller, I suppose,’’ brooded Tom, 
Staring moodily out the window 
| “The Hays 

Transmitter 
ree. 15 frictionless 


and liquid-free.”” 





‘Smaller than a breadbox,’’ rejoined 
the other. ‘Also there are no torque tubes, 
gears or like that mes nothing, my boy, in 
the way of mechanical friction. The differ- 
ential transformer core moves directly with 
the bellows. And the Hays transmitter uses 
none of that costly mercury, lad. It 1s 
liquid-free, the only sensing unit being the 
single element bellows.”’ 

‘‘Jehosophat!"’ muttered Tom testily. 

Warming to his subject, the kindly pro- 
fessor continued: ‘‘Another fascinating 
spec of Hays Fantastic Flow Transmitter, 
if memory serves, is a guaranteed recorded 
accuracy of #1475 of full scale signal 
above 10% of scale!”’ 

Sensing that his young assoctate had 
ceased paying attention, Dr. Harding tip- 
toed to the door. Closing it gently, he 
heard the blue-eyed young genius mutter- 
ing... ‘Wonder if those chaps at Hays 
have thought of an electric salt shaker!’ 


(Gentle reader, write for Bulletin 58-1 228-107 
or ‘The Hays Boys in the Catskills’’) 


Be CS d. 


| 
MICHIGAN citTyY/B INDIANA 
e 9 on inquir rd. 
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Reader Inquiries 


How to Stop fhp Motor 


Consulting engineer wishes informa- 
tion on method to stop a small syn- 
chronous motor of a few watts when 
a-c voltage from a_ bridge reaches 
zero. Motor must stop within one 


MODEL 1295 J | cvele, 


DIRECT READING 





299 
333 


Heat-flow Meter 


Consulting engineer desires bids on 
heat-flow meter to measure heat 


a 

transfer through large stainless-steel 
plate, i)” thick, which is exposed to 
radiation on one side and cooled by 


flowing air on the other. Tempera- 
ia at -r- b-4 87 fk ture range to be 1500° F. Meter must 
be movable to measure BTU/sq ft 
rm é hr in area one inch square, making 

agnetic flux contact on radii varying from 14” 


to a flat surface. If no such sensing 


density element available, flat shape would 
be acceptable. A-33: 
PVeteiti. 7 .u a = & 4 





Cartographic Equipment. 
Seismographs, Magnetom- 
ters, Gravimeters 

This stable, all transistorized Gaussmeter operates on the Hall ? oe ‘ 
effect and provides a conservative accuracy of +3% over nine Belgian nuclear development com: 
full-scale ranges: 0-100, 200, 500, 1 K, 2K, 5 K, 10K, 20K | Pany Seeks equipment (to be attached 
: “ ; to motor vehicle) which would trace 
and 20 K + gausses, using a single probe. Two standard executed runs on road map.—Sources 
Alnico V reference magnets having *¥/,% accuracy are sup- for seismographs, magnetometers, 
plied. Unit is housed in an aluminum case, weighs 12 Ibs. and and gravimeters are also sought. 
operates from 115-volt, 50-400 cps line. Price $420. A-33% 


Latching-type Solenoid Valve 


® 
Magnetreater Consultant engineer seeks manufac- 


turer of illustrated latching-type so- 


Model 889A de-magnetizes saturated magnets 
to any desired level of flux. Provides a pre- 
cisely controlled method for rapidly treating 
permanent magnets, including the new core- 
type instrument mechanisms. Used with 
Model 206A. Booster Unit or Model 107A 
Magnet Charger. Over-all size is 8” x 10” x 
7”. Weight 24 Ibs. Price $163. 


Standard Magnets 


Laboratory standard fixed gap reference mag- 
nets having flux densities from 100 to as high 
as 20,000 gausses are now available. These 
units are fully stabilized magnetically, mech- 
anically and thermally and are used to cali- lenoid valve and/or other suppliers 
brate fluxmeters and gaussmeters for engi- | of similar type. A-336 
SSANDAND MAGNETS neering or production testing. Certification , 
det supplied for each magnet. Pryometer and Potentiometer 


Performance of all models is rigidly guaran- Texts 

teed. Prices are net f.0.b, Boonton, N.J. and Sales representative desires texts 

subject to change without notice. on millivoltmeter pyrometer control- 
lers and strip chart potentiometers 
for training program of sales engi- 


ae ; neers. A-337 
LEAL Viicture Comrol i 
INC. | Moisture Control in Paper 
U.S.A. | Belgian paper manufacturer seeks 
: source for moisture controller for 
paper machine. Moisture content will 
vary from 3 to 7°. Weight of paper 
—30 to 150 gr/m*, Speed of paper 

& | on machine—20 to 120 m/min. 
A os : ete Bi A-338 


, net charg- 
ee is your LABORATORIES, 


Boonton, New Jersey, 


For more information circle 10 on inquiry card. 
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NEW BLUE 









adds another refinement to CLARE Springdriven Stepping Switches 


STANDARD AT NO EXTRA COST 


CONSIDER 


what these Superior Features will do for YOU ! 


e HIGH INSULATION RESISTANCE 


100,000 megohms minimum between switch points 
and between each point and frame. 


@ STABLE INSULATION RESISTANCE 


Maintains 100,000 megohms minimum resistance 
over temperature range from —55°c to +85°c. 


e LOW MOISTURE ABSORPTION 


Maintains low leakage characteristics in humid 
environment. Water absorption: 48 hours at 50°c, 
0.5% (astm Test D570). 


Find out the many other superior qualities of 

CLARE Springdriven Stepping Switches. Call or write: 
C. P. Clare & Co., 3101 Pratt Blud., Chicago 45, Illinois. 
In Canada: C. P. Clare Canada Ltd., 2700 Jane Street, 
Toronto 15. Cable Address: CLARELAY. 


Send for CLARE Engineering Bulletin #101 


For more information circle 19 on inquiry card. 


@ GOOD ARC RESISTANCE 


Endures arcing from wiper contacts, maintaining 
high resistance to dielectric breakdown. Arc re- 
sistance: 140 seconds (Astm Test D495). 


@ MECHANICAL STRENGTH @ STABILITY 


High tensile and compression strengths. Holds 
mechanical dimensions throughout age and tem- 
perature variations (vital to retention of stack 
tightness.) Lifetime shrinkage: approximately 
.001 in./in. 


@ MEETS MIL SPECIFICATIONS 


MIL—P—14D (Type MDG) 
' MIL—P—4389 (USAF) 
This new Blue Insulation supplied as standard on all CLARE 
Springdriven Stepping Switches as soon as present stocks of 
Bakelite insulators are used up. No extra cost. 


CLARE RELAYS 


FIRST in the industrial field 





Whether you postform laminated plastic (the machine here 
is heating a seamless phenolic plastic counter top), or rely 
on temperature indicating controllers for any of a thousand 
other reasons, Fenwal’s 541 is the easiest to operate! 

The 541 has a host of long life features — corrosion proof 
316 stainless steel, swivel mounted capillaries and bulbs... 
splash and dust proof housing. Self-compensating wear means 
continued accuracy with minimum maintenance. All com- 
ponents are accessible, easy to adjust. It’s simple and reliable! 

. With ranges from —150° to +700°F., the 541 can ac- 
KE as doe S 1t curately control one, two, or four circuits. Choose from sev- 
y eral bulb and capillary styles, four basic models, variety of 
housing colors hundreds of combinations to solve your 
: temperature control problem. It’s versatile! 
wh en you pos tfo rm p lastic Find out more about this Fenwal temperature indicating 
controller that is virtually custom-designed for you. Write to 
Fenwal Incorporated, 369 Pleasant Street, Ashland, Massa- 


with the help of chusetts, and ask for a catalog or a sales engineer. 


a Fenwal 541 Temperature Indicating Controller 


‘ise temperature controls on this press make postforming 
thermoset plastics easy, quick, nearly automatic. This is our 
> circuit model (there are 575 others) with one SPDT 
itch and one control pointer. Housings on all Fenwal 541's 


meet NEMA and JIC specifications. 


CONTROLS TEMPERATURE... PRECISELY 
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hottest new tool 
in Chromatography 


analyzes from hydrogen to waxes 







CEC’s latest advance in chromatography provides another 
precision instrument for laboratory personnel who are 
CEC’s new 26-014 responsible for the measurement of components in complex 
mixtures. The new 26-014 Analyzer is especially valuable 
where high-temperature quantitative analyses are required. 








Analyzer operates 






at temperatures Distinguishing features of the low-cost 26-014 are: adjust- 
> of a , te Te re Fé Ld 5 i 50( a si f = 

up to 500°C ble temperature range from 50 C to 500 C simple hypo 
dermic injection, and filament-type detector providing high 

sensitivity at high temperatures. 






ST 






The new 26-014 Analyzer is designed to be used with the 
26-002 Control Module also used in CEC’s 26-201A 

Laboratory Chromatograph. These two modules make a 

complete high-temperature chromatograph. The 26-014 can 

also be combined with the complete 26-201A, to provide an 

Choose fron: economical laboratory team (1 control unit and 2 analyzers) 
ee which is the equivalent of two different chromatographs — 
CEC’s Line one analyzer for components requiring high temperatures 

of and the other for use at temperatures up to 200°C. 












= CEC’s versatile 26-201A Chromatograph is a proven instru- 
C hromatographs ment possessing both speed and superior reproducibility. 
It operates at temperatures up to 200°C and features an 
exclusive thermostatted pre-cut column which eliminates 
any chosen portion of the heavier sample fraction from the 
analysis of a complex mixture—thus greatly reducing anal- 
ysis time. 















a - — 
> 


1 THE PROCESS PLANT...No process instru- 
ment on the market can surpass the reliability and precision 
of CEC’s 26-202 Process Chromatograph. The 26-202 pro- 
vides tailor-made solutions to application problems through 
continuous variable attenuation, automatic stream switch- 
ing,and automatic zero standardization. Multiple columns 
with pre-cutting reduce analysis time. Reproducibility of 
sample volume is better than =0.5. 













WRITE FOR THESE BULLETINS: 







High-Temperature Analyzer CEC 1847-X1 






Laboratory Chromatograph CEC 1831-X13 
Process Chromatograph CEC 1836-X31 






Or contact your nearest CEC sales and service office. 






Analytical & Control Instrument Division 


Consolidated Electrodynamics 
300 North Sierra Madre Villa, Pasadena, California 








OFFICES IN PRINCIPAL CITIES THROUGHOUT THE WORLD 









cle 148 on inquiry card. 
For more information on Chromatographs circle 13 on inquiry card, 
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‘ computer-controlled | 
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netro!} vill use Bristol « trol 


ir computer-controlled processing. 


B R E Ss i O L TRAIL-BLAZERS IN PROCESS AUTOMATION 


AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING INSTRUMENTS 
113 Bristol Road, Waterbury 20, Connecticut 


For more information circle 14 on inquiry card. 
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Electronics industry market total was $9.6 billion in 1955, $11.08 
billion in 1956, and $13.68 billion in 1957 reports EIA. Industrial 
and commercial electronic markets were $750 million in 1955; $950 
million in 1957; $1.3 billion in 1957. Military electronics (sales to 
government) were $2.4 billion in 1955; $2.7 billion in 1956; $3.9 bil- 


lion in 1957. 
Battery market in USA (primary and secondary) in 1957 was $500 mil- 
lion, reports Morehouse of RCA. About 64% is for secondary cells; 
about 36% primary cells. About 90% of the dry primary cells are 
zine manganese-dioxide (Leclanche)cells. 


full-scale study of any sizeable portion of the frequency spectrum 
in 12 years has been made by FCC. This is study of frequency allocations 
above 890 Mc—which include 6 bands now allocated to Industrial, Scien- 
tific, and Medical (ISM) allocations. General Electric manager W. Mor- 
lock testified that "present spacing barely meets minimum requirements 
for .. . ISM services." As frequencies above 800 Mc cannot be con- 
trolled by quartz crystals, as in lower frequencies, narrowly controlled 
frequency operation in these ISM bands would increase equipment costs 


tremendously. 
Capital required per worker in the industrial world has been grow- 
ing steadily. In the Du Pont Company, for example, the investment 
per employee has doubled in the last 10 years—from $13,000 per em- 
ployee in 1947 to $27,000 in 1957. For each employee in a new plant 
today, investments up to $100,000 may be required. 
National Academy of Sciences-National Research Council has been peti- 
tioned by the Council on Documentation Research, Western Research Uni- 
versity, to examine the need for a National Information System (abstrac- 
tion, indexing, etc.). Impetus was given by the achievements of the 
Russian Institute of Scientific Information of disseminating technical 
information to technical workers in the Soviet Union. 


Wind, tidal, and solar sources of electric power generation reveal 
discouraging economic picture. No significant dramatic developments 
are expected within decades. Nuclear energy is much more promising. 
Atomic-powered generating station can now be operated for only a 
third more than conventional power plants (fuel costs would be 7-8 
mils/kw-hr, compared with 5-6 mils’kw-hr for conventional plant op- 


erating on fuel costing 40¢ million BTU). 


In 1956, 40 million persons in USA received some type of formal educa- 
tion; expected to increase to 52 million by 1965. Total spent by public 
school systems in 55-56 school year was $11 billion, including $2.6 bil- 
lion for new facilities. Total spent by colleges was $2.4 billion, in- 
cluding $0.5 billion for new construction. More than 7.5 million persons 
in USA are now college graduates, compared to 5.5 million in 1950. 
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There are now 35 reactors either in operation or under construction 
in the United Kingdom for research, testing and power production. 
Certain civil nuclear power reactors now in construction or design 
are being modified so that plutonium produced as a byproduct is 


suitable for military purposes (nuclear weapons). 











The FISHER 


Stocked and Staffed to 
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Type 657-A with 
3500 Positioner 
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Field Regulator 

















Series 298T Gas 
Regulators 


Type 630 ‘Big Joe”’ 





Type 4150 and 4160 
Wizard |! Pressure 
Controllers 


Type 95-H Pressure 
Reducing Valve 


Series 99-1 Multi- 
Purpose Gas Regulators 


Type 655-A Pres- 
sure Regulator 


CHANCES ARE IT’S CONTROLLED BY. 
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‘Supermar 








give 36 hour Factory service! 









Series 620 and 621 
Farm Tap Regulators 





Series 2500-249 and 
2500-259B 
Level-trols 

Cage Sizes 14” and 32” 


Series 67FR Combina- 
tion Filter Regulator 





Operated Steam 
Reducing Valve 














AMARILLO 


¥ 


ATLANTA ‘ 
t 


CARACAS, VENEZUELA 
Sinclair Spence 


DETROIT 
DuBois-Webb Company 


ree 


BALTIMORE INDIANAPOLIS 
The Rhodes Controls Company Acme Engineering Agency 
BIRMINGHAM KANSAS CITY 
Joseph W. Eshelman & Company Sullivan-Mears Company 
BOSTON ANGELE 
Clarence B. Petty & Company ped 
BUFFALO LOUISVILL 
Series $100 and 730 W. J. Sommers Company Allan K. Cook Company 
Ss ; ENMONTO? MARSHALLTOWN 
ervice Regulators c Al G AR ¥-EOMONTON gg ony hee 
: “iis MEMPHIS 


Johnson & Scott 


MEXICO, D. F. 
Babcock & Wilcox de Mexico 


CHARLOTTE ee yy 
W. D. Ehrke ompany 
CHICAGO & Controls Company eg et 
. G. Read & Company 
CINCINNATI 
MONTREAL 
H. T. Porter Company Process & Steam Specialties, Inc. 
EVELAND NEW ORLEAN 
At Enrke & 
ea Nabe & stebbins C 
rabbe ebbins Compan 
Type 92B Pilot JESSA-FAF sn “aa 


Ves, now you can shop by phone, wire or TWX 
(Marshalltown 578 or 579) and expect shipment of 
the equipment illustrated at left in a matter of hours. 
Now that Fisher Control Valves and Regulators are as 
readily available as your supermarket groceries, you can 
meet your emergency needs quickly. Fisher carries a 
stock of the popular and standard size control valves, 
displacement type liquid level controllers, pressure 
regulators and gas regulators on the “supermarket” 
shelf at all times. The offices in red maintain a wide 
selection of Fisher equipment in their own inventory. 


New items will be added from time to time as needed. 
Each Fisher representative receives a weekly list of all 
available types and sizes. ‘ 

Now, for emergency needs contact either the Fisher 
. representative or the Fisher home office. Your order 
/ will be en route within 36 hours (except Saturday and 
Sunday ) after it is received in Marshalltown. 


PHILADELPHIA 

Clifford B. Ives & Company 
PHOENIX 

Cone & Wallace Company 
PITTSBURGH 

J. G. Chilcoat & Company 
PORTLAND 

R. H. Brown & Company 
RICHMOND 

W. H. Kidd Company 


SALT LAKE CiTy 
Williams, Gritton & Wilde 


TORONTO 
George W. Beecroft & Company 


VANCOUVER 
Northern Columbia Process 
Equipment Company 


WINNIPEG 
Mechanical Valve & Engineering 
Spec. 


fe FISHER GOVERNOR COMPANY 


Marshalitown, lowa/Woodstock, Ontario/London, England 


FISHE 


1 





SINCE 1880 
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Ope ‘aling Guide Computer 
Goes On-Line 
PHILADELPHIA, PA.—Leeds & Northrup and Esso 


have announced that an Operating Guide Computer Sys- 
tem-—the first installation of its kind in the process in- 
dustries—has been successfully placed on-line at a cata- 
lytic cracking unit at Esso’s Baton Rouge Refinery. Engi- 
neered and constructed by Leeds & Northrup Company, 


the system measures 160 process variables of which 27 
are computed operating guides such as catalyst circula- 
tion rate, carbon burning rate, material balance, etc. 
The system incorporates a Royal Precision LGP-30 gen- 
eral purpose digital computer. In addition to calculating 
operating guides, the system prints out off-normal con- 
ditions. and furnishes on-demand, hourly, and daily log 
sheet summaries of process operation. 

Esso’s project coordinator states that the system is not 
only expected to enable the operators to improve process 
performance. but also will be used to develop techniques 
for ultimately “closing the loop.” 


‘valuation of Extensometer- 
Recorders 


WASHINGTON, D. C.—Data on the accuracy of 
equipment producing autographic: stress-strain records 
of tensile tests were recently released by the National 
Bureau of Standards. They included calibration of stress 
and strain coordinates, also measurements of expansion 
of graph paper in humid weather. An interferometric 
comparator was used to check the strain coordinate. The 
load coordinate was calibrated by comparing the testing 
machine indicator with the recorded load shown on a 
recorder mounted on the testing machine. By preventing 
the drum from turning, a record of the load only was 
made. Errors introduced by humidity were found to be 
quite significant inasmuch as (for example) a 40% 
change in relative humidity changed the length of the 
paper across the grain by 0.6 to 0.7%. The study re- 
vealed that the stress-strain recorder is a reasonably ac- 
curate instrument suitable for the type of tests in which 
it is employed. 
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Acrylic “Heart” for Electrolytic 
Analog ( omputer 


NEW YORK, N. Y.—-A sheet of acrylic only 3 feet by 
5 feet and one inch thick, with 7,920 holes (accurately 
located and drilled on 0.5” centers, concentric to each 
other within plus or minus 0.002”) is the “heart” for 
an analog computer to be used by Pratt & Whitney Air- 
craft Division. The computer uses electric current and 
voltage in an electroytic liquid to simulate conditions 
of heat flow and temperature in the corresponding lo- 
cations of a nuclear reactor. Nuclear Development Corp. 
of America designed the unique computer for that pur- 
pose, and Comco Plastics solved the problems associated 
with drilling the plate. 


Alarm System for 
— ° o ‘ . = 
Shopping Center 
CHICAGO, ILL.—The new $20-million, 670,000-sq_ ft 
Southdale Shopping Center, just outside Minneapolis, in- 
cludes a unique “nerve center” in its 75-store unit where 


aural and visual alarms monitor disturbances such as 
fire. burglary or machinery malfunction. A network of 





165 annunciators, designed and installed by Scam Instru- 
ment Corp., allows the centralized “protection office” to 
send out coded messages over loudspeakers, which are 
strategically distributed over the whole area. Patrolling 
guards investigate and report back by telephone within 
60 seconds. Savings accrued from machinery repairs, fire 
detection (since the opening in November, 1956, 22 fires 
have been spotted!), intrusion protection, and the fewer 
guards required, have almost paid for the installation in 
less than two years. 


ASTM Holds 6lst 
Annual Meeting 


BOSTON. MASS.—This city was the place of the 
61st Annual Meeting of the American Society for Testing 
Materials, held June 22-27, 1958. A recorded attendance 
of 2988 for the technical program made the meeting the 
largest in the Society’s history. In addition, there were 
42 technical sessions and over 800 technical committee _ 
meetings. Professor Kenneth B. Woods, Head, School 
of Civil Engineering, Purdue Uuniversity, was elected 
president for one year. 









































New M-S-A 
lonization Chamber 
detects airborne and 
process contaminants 
in the range of 

parts per billion 


Application: air pollution studies 
and process monitoring 


Problem: continuous, more sensitive 
measurement of toxic gases or vapors 
in traces as small as a few parts per 
billion 


Solution: MSA’s new ionization 
method of gas detection 


MSA has been asking questions and coming up with the 
right answers in the field of gas analysis for over 30 years. 
Latest result of this probing inventiveness is a simplified 
ionization method of gas detection. 

Principle of the M-S-A Ionization Chamber is unique, 
indeed. It measures electrically, in a specially designed 
ionization chamber, any decrease in the conductivity of 
ionized gas samples caused by removal of ions by the 
contaminant being measured. A radioactive material in 
the chamber produces continuous ionization. 

Gas to be detected enters the chamber with a sensitizing 
reagent. Said gas may react chemically with the reagent to 
form sub-micron particles. Or, if the gas is electronegative, 
in a non-electronegative process gas, it may be detected 
without the need of additional sensitizing means. 

Various sensitizing techniques assure a wide range of 
selectivity. Already, this new instrument can detect a large 
number of gases. The number increases as new sensitizing 
techniques are developed. 

An MSA Instrument Specialist would be pleased to dis- 
cuss in detail the materials which this device detects and 
measures so sensitively. Ask us for this man’s name. And 
write us for descriptive literature. 


INSTRUMENT DIVISION 


CUP 


Mine Safety Appliances Company 
Pittsburgh 8, Pennsylvania 


For more information circle 16 on inquiry card. 





READY NOW— 


Volume | 





IN PRESS 
Volume II 


and 


Volume III 


OF AUTOMATION, 
COMPUTATION, 
AND CONTROL 


Edited by E. M. GRABBE, SIMON 


RIDGE, all of the Ramo-Wooldridge 


Here's the one complete hand- 
book which provides all levels 
of technical personnel—includ 
ing manazement—with up-to 
auto 


mation, computation, and 


date information about 


con- 


trol. Edited with system en- 


gineering emphasis in mind, it 
is packed with data applicable 


to research, development, and 
design in the fields of feedback 
control, data 


computers, proc- 


essing, control components, 


and control systems. Through- 
out the work, the 106 contribu- 
tors stress the new techniques 
and components which you can 
use to design and build digital 
measurements, 


devices, make 


and develop control systems. 
Much of this material has never 
before been available in hand- 


be 0k 


form. 


JOHN W 


Piease 


AUTOMAT 


Send for 
your 10-Day jie 


or I will remit $17.06, plus 


Please send me, when it rea 


ON- APPROVAL Ria 


Address 
City 
SAVE 


copy today! [aaa 


Same 


For more informatior 
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I will return the he 


return privilege 


RAMO, and DEAN E. WOOLD- 


Corporation. 


CONTROL FUNDAMENTALS 


Volume 1 


Includes extensive treatment of 


operations research and _ feed- 


back 


tion 


control theory, informa 


theory and data trans 
mission, mathematics of digital 
relations, 


computers, sets and 


Boolean algebra, probability, 


statistics, and much more. 


1958 1020 pages Illus. $17.00 
$17.00 


Volume Il 
COMPUTERS AND 
PROCESSING. In 


DATA 


press 


Volume Ill 
SYSTEMS AND 
NENTS. In press 


COMPO 


ILEY & SONS, Inc 


ise | 
440 Fourth Ave., New York 16, N. Y. 
the HANDBOOK OF 


ime a co 
ION, COMPUTATION AND CON 
Control Fundamentals 

APPROVAL. Within 10 
and owe nothing 


postage 


olume I 
*xamine ON 


l 


Same on 


Zone State 
POSTAGE! CHECK here if 
ent, in which case we pay 
of course 


| 

| 

| 

ady Vol. Il | 
approval offer applic | 
| 

| 

| 

| 
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News Bits 


LEEDS & NORTHRUP trained specialists will speedily 
and effectively handle equipment sent back for repair to 
the Phila. factory, thanks to a 4-echelon Factory Instru- 
ment Repair Service now available to L&N instrument 
users, 


ALWAC CORP. has scheduled a comprehensive series 
of spring and summer training courses in the use of 
electronic computers for business, industry. and scientific 
research. Elementary Coding, Executive Seminars, Solder- 
ing and Wiring will be among classes offered. 


TENNEY ENGINEERING announces design and man- 
ufacture of unique environmental test chambers, con- 
structed so that equipment under test (Sperry Gyroscope 
Co. B-58 Hustler) can be subjected to extremes of shock 
and vibration. The chambers contain an environmental 
“package” within a larger environmental chamber. 


DIGiTRON, INC... announces receipt of a contract to 
develop a high-speed electronic function plotter for Hollo- 
man Air Development Center. 


SAMA has issued a Tubing Standard which lists 81 dif- 
ferent sizes and wall thicknesses of rubber and_ plastic 
tubing most commonly used in laboratories. Copies are 
available (free) from Scientific Apparatus Makers As- 
sociation, 20 N. Wacker Dr.. Chicago 6. Tl. 


IBM has installed a RAMAC 305 at Norwich Pharmacal 
Co. for handling the company’s billing, production con- 
trol, and inventory control on 250.000 annual orders 
received from 50.000 customers. 


RCA has concluded an agreement with Siemens & Halske 
AG of West Germany to distribute S&H electronic meas- 
uring apparatus in the USA, 


CBS—HYTRON SALES Corp. has been running a 
home-study course on transistors. Applications for this 
10-lesson course with correction and advisory service 
(fee: $25.00) should be directed to the company at 100 
Endicott St.. Danvers. Mass. 


WEST VIRGINIA UNIVERSITY will hold its 
eighteenth Annual Appalachian Gas Measurement Short 
Course August 25 to 27. Address Prof. R. E. Hanna at 
the University. Morgantown, W. Va., with program re- 
quests, ete, 


BARRETT DIV. of ALLIED CHEMICAL is supply- 
ing “Plaskon” nylon to extruders for instrument tubing 
designed to replace other plastic and copper tubing on 
panel boards ete. Nylon is tough, has great temperature 
and abrasion resistance, and can be color coded. It is 
50‘ cheaper than copper per running foot. Extruders 
include: Danielson Mfg. Co. (Conn.), M & Q Plastics 
(N. J.). Polymer Corp. (Pa.), Sonlo Mfg. Co. (Ind.), 
Sunlight Plastic (Wis.), Samuel Moore (Ohio). 
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IRC SERIES 70-3000 


DISPLACEMENT TRANSDUCER 


The IRC Displacement Transducer offers many 
new advantages, including lower cost. Its higher 
sensitivity and 0.1‘; linearity is specially suited to 
military instrumentation applications. The output 
is completely stepless and null voltage is 0.25, 


or less of total output. In addition, the output of 


standard IRC Displacement Transducers is high 

. 2 MV/Volt Input/Mil; all offer high output 
voltage in relation to size. Input voltages can be 
obtained up to 110 v. AC. 


Compu-Tran Displacement Transducers show 
high resistance to moisture and shock... are 
available in 23 standard and sub-miniature sizes 
with a temperature range of —65 to +225°F. 
Also, IRC’s Compu-Tran Displacement Trans- 
ducers are the only units available completely 
encapsulated in a protective unit. 


Designers of accelerometers and other measuring, 
indicating, gaging and process control devices will 
be especially interested in Compu-Tran Bulletin 
R-3. Write for your copy today. 


} 





AC METER 


DISPLACEMENT MEASUREMENT CIRCUIT 


AC : 
INPUT 
| 


jeicieoedal 


DEMODULATED 
T (DC) OuTPUT 


> a a? Se 


DEMODULATOR CIRCUIT 


— ———ee we - —_———— en 


NOTE—Special units available as follows: 
@ Long linear range unit (4” range in 6” shell) 
@ Power unit (110 volts, output 10 to 12 voits) 
@ Temperature compensative unit (insensitive to changes 
through range of —65°F to +225°F) 





INTERNATIONAL RESISTANCE COMPANY 
COMPUTER COMPONENTS DIVISION 


Dept. 453, 401 N. Broad St., Philadelphia 8, Pa. 
In Canada: International Resistance Co., Lid., Toronto, Licensee 
For more information circle 18 on inau ry card. 
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HONEYWELL 


Wyle Laboratories in E] Segundo, California, have 
used a battery of four Visicorder consoles like 
the one shown below to run a series of tests on a 
vital missile component. In the Wyle test project 
the unique Visicorder consoles are easy to operate. 
Most parameters are low frequency, requiring 
response on the order of 5 to 60 cycles. 

The two calibrator control panels in each of 
the Visicorder consoles accommodate 10 plug-in 
balance and matching units—designed to match 



















tachometer generators, pressure transducers, 
thermocouples, expanded-scale voltmeters, etc., 


to the Heiland galvanometers. 












Dick Johnson, Instrumentation Branch Head 
at Wyle Laboratories, says. ‘This system, I feel, is 
one of the most efficient instrumentation con- 
soles in operation. Set up and calibration time has 
been reduced by the use of Visicorders by approx- 
imately fifty percent. This is due to the simplicity 
of operation and trouble-free performance. There 
are no inking pens to clean, high-gain amplifier 
maintenance, and so on, and we can also use these 
consoles together to form systems of more than 
six channels.” 





of a missile component | 
































Tom Jackson, Wyle engineer, examines Visicorder record 


Honeywell 





For more information circle 19 on inquiry card. 






The HONEYWELL VISICORDER is the first high- 
frequency, high-sensitivity direct recording oscil- 
lograph. In laboratories and in the field every- 
where, instantly-readable Visicorder records are 
pointing the way to new advances in product 
design, rocketry, computing, control, nucleonics 
...in any field where high speed variables are 
under study. 

To record high frequency variables—and 
monitor them as they are recorded—use the 
Visicorder Oscillograph. Call your nearest Min- 
neapolis-Honeywell Industrial Sales Office for a 
demonstration. 


Reference Data: Write for Visicorder Bulletin 
Minneapolis-Honeywell Regulator Co., 

Industrial Products Group, Heiland Division 
5200 E. Evans Ave., Denver 22, Colo. 


















stock report 


Any further information concerning any of the following 
P Y R H E L | 0 M E T E R issues may be obtained from the Research Department, Bache 
& Co., 36 Wall Street, New York 5, N. Y. 
For the Measurement of 
$ 0 L A R R A D | A T t 0 N American Stock Exchange: 


Price Range Por 1956 


RIGH 


Hezeitine Corp. 


International Res‘stance 


Eppley Pyrheliometers are used for solar 
radiation measurements at ninety-eight 


weather stations in the continental United 


wallace & Tiernan 
Waltham Prec. instrument © 


States, Canada, Alaska, Greenland, Ice- h-etae Hania 


land, Caribbean Sea, and the Pacific 


5 ; New York Stock Exchange: 
Ocean. Sixty-two of these stations are price Range Por 1958 


under the direction of the United States rere ee 


Weather Bureau. Aeisseuouete &iOehis 
American Mechine & Pountry 
American Machine & Metals 


The Eppley Pyrheliometer was adopted 
‘: af Beckman Instrumente 
Bell & Howell 


as standard equipment by the Weather 
Bureau after considerable experimenta- 


tion. It was found to be the best instru- 
50 ia Broadcasting A 
ment so far tested by the Bureau. eee a 
ako essing 
Curtiss-Wrignt 


Used in conjunction with a suitable re- Cut er -feamer 
Daystros 
corder, the Eppley Pyrheliometer wil! eer 
d ¢ Eastamn }odan 
. . Raton Manufacturing 
provide an accurate and reliable record ngewe 
Eaerson Electric 


of total solar and sky radiation on a Pood Machinery & Chenteat 


horizontal surface = 
‘ ; 7 General Dynamics 
General Electric 
Gevperal Instrument 
General Mille 
General Precision Equipment 
. General Railway Signal 
Bulletin No. 2 on Request General Telephone 
General Time 
Jeneral Tire & Rubber 


PERS oF SER 


a 


International Bus. Machines 


THE EPPLEY LABORATORY, INC. isvernationai Tel. 6) 


I-T-E Circuit Breaker 


Litton Industries 
. eg: Lockheed Aircraft 

Scientific Instruments 

Magnavox 

Mallory 

Minneapo! i s-Honeyvel) 


2 Sheffield Ave. —_— 


National Acme 5! / 42 7/6 
Newport, Rhode Istand JU. S. A. Sista Cie Pociatar agg cate 
North American Aviation 25 5/8 
Northrop Aircraft 71/2 22 1/6 


Otis Flevstor 56 bo 1/e su 3/e 








Continued on page 1476 





a e information circle 20 on i 


Page 1474—-Instruments & Automation—Vol. 31 











BRUSH 
RECORDER MARK Il 


New Oscillograph Package 
AS “IDIOT-PROOF” AS YOU’VE HOPED FOR 


@ Built-in amplifiers IMMEDIATELY 


i AVAILABLE 
e Permanently calibrated FROM STOCK 


$1350 


Factory branches, service 
® “White glove” writing system nd warehousing at Arling- 
Los Angeles and Seattle; - 


pains pase J representatives 
——_ rush INSTRUMENTS ee 


DIVISION OF 


3405 PERKINS AVENUE | CLEVITE | CLEVELAND 14, OHIO 
cComroeation 
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New York Stock Exchange Continued from page 1474 


| {leo Corp. 19 1/2 12 3/8 
Radio Corp. of ric %6 1/2 40 1/4 
Ray ae 3 ise 21 1/2 
Reliance Electric 4) 41 
Rng fg. 15 10 l/é 
Roberts! -Pulton 26 i/2 2 ise 
4 loyal e el it 
Si Rlectric 4 ~ es 
4 





THE RIGHT GAUGE 
FOR YOUR 
SPECIFIC NEEDS 


Available in a wide variety of 
general purpose and special 
A purpose gauges in pressure 
ranges to meet your specifica- 


tions in every particular. Over-The-Counter 


Quotation as of 6/15/56 





Aerovox Corp. 
Aircraft Radio Corp. 
Argus Corp. 
Eite.-MeCullough 


@ COMBINATION 
@ VACUUM @ DIAPHRAGM 
@ COMPOUND @ HYDRAULIC 


@ ALTITUDE @ AND SPECIAL 
PURPOSE GAUGES 


@ DIAL THERMOMETERS 
(Vapor Tension or Bi-Metal) 


Electronics Associates 
Erie Resistor Corp. 
Pisher Governor Company 
G.M.Ginnini 

Industro Transistor 


~ 
I3AN 


WRITE TODAY FOR COMPLETE INFORMATION 


MARSHALLTOWN MFG. COMPANY 


MARSHALLTOWN 3, IOWA 
Varian Associates 


Vitro Corp. of America 


TRouBes®R 


acini: inci ees de sit ads laos sie 


CARL 
2 E | SS | WEST GERMANY 


Look for this world-famous trade-mark 
on scientific instruments 


A few outstanding instruments embodying the traditions of this trade-mark: 


j 
[ 
[ 
[ 
I 
i 
I 
L 








LARGE TOOLMAKER'S MICROSCOPE PHOTOMICROSCOPE for incident illumination with 
INTERFERENCE MICROSCOPE automatic exposure-setting device 

LIGHT SECTION MICROSCOPE METALLURGICAL MICROSCOPE 

OPTICAL DIVIDING HEAD STEREO MICROSCOPE 

CIRCULAR DIVISION TESTER EP| MICROSCOPE 

ULTRAPHOT II for incident illumination TECHNOSCOPE 





Write for free, detailed specifications 
on equipment of interest to you 


CARL ZEISS, ING, ere 


485 FIFTH AVENUE, NEW YORK 17, N. Y. | 
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Bailey f/b-LINE Differential Pressure Transmitter 
(Force Balance Mechanism) 


4 Bailey f/b-LINE Flow Transmitter (Force Balance Mechanism) 






Pneumatically transmits rate of flow —or differential pressure 
—measurements to indicating. recording. and/or controlling 
equipment at remote stations. Transmitters consist of a dia- 
phragm measuring mechanism and a force balance pneumatic 


transmitting unit. 


APPLICATION 

For steam, water, air, gases and other fluids producing dif- 
ferentials across primary elements from 0-2 in. H2O to 0-2000 
in. H2O at maximum service pressure of 50,1500, and 5000 psig. 


FEATURES 
Transmits a Signal Directly Proportional to Rate of Flow. Uses 
receiver with uniformly-graduated chart or scale. Eliminates 
need for external square-root extractors or characterizers. 

10 to 1 Turndown. Differential range of each diaphragm 
measuring element may be changed by factor of 10 to 1; 
e.g., 0-20 in. H2O diaphragm may also measure 0-2 in. H20. 


For more information circ 


Two new Bailey £42 Transmitters 


permit new accuracy in measuring flow and differential pressure 





See these new instruments at the ISA Show 


instruments and controls for power and process 


BAILEY METER COMPANY 


1041 IVANHOE ROAD ° 


In Canada—Bailey Meter Company Limited, Montreal 






Screwdriver Adjustments. Range and zero adjustments readily 
accessible. Range may be changed with screwdriver adjustment. 
Overpressure Protection. Protects against full service pressure 
applied to either side of diaphragm. 

Fast Response. No viscous dampers needed, so speed of re- 
sponse is very fast. 

Corrosion Resistant. For maximum differentials between 20 


and 2000” H20, all parts in contact with process fluid may be 
stainless steel. No sealing fluids or sealing diaphragm required. 


Good Stability. Reset type boosters give good stability with 
high gain. 

Versatile Mounting. May be mounted on process piping, wall. 
or separate mounting pipe using same bracket. 


For additional information, call your local Bailey District 
Office. or write direct. G46-1 









CLEVELAND 10, OHIO 
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K (STANDARD) 

For Aircraft, 

Electronic, Instrument, 
Military, Missile, Industrial 
and Commercial Applications. 


Standard K and RK...in straight and angle 90° 
plugs, wall mounting receptacles. Conduit and 
clamp entry types. 1 to 82 contacts in 213 different 
insert arrangements, 10-, 15-, 30-, 40-, 60-, 80-, 115-, 
and 200-amp. silver-plated brass contacts. High 
quality phenolic, melamine, and formica insulators. 
Cadmium-plated aluminum alloy shells. Flashover 


voltages: 1100 to 5000v 60cps ac rms. 


original aircraft, electronics, sound, and 


KH, RKH 


(HERMETICALLY SEALED) 


For Use Under Critical Pressure and 
Leakage Conditions 


Hermetically sealed connectors... 
with steel shells, steel contacts, and Can- 
seal glass insulators, fused to shell and 
contacts. True hermetic sealing. Electro 
tin plating over cadmium plate over cop- 
per flash provides highly receptive sur- 
face for soldering and corrosion resistance. 


special acme thread « rugged construction « variety of 


RK 
PLUG AND RECEPTACLE 


For Flush or Semi-Flush Mounting 


RK plug and pin assemblies are equipped 
with an external threaded coupling nut 
which is the reverse of the standard K 
series. Note, RK will not mate with K’s. 








STEEL SHELL Firewatr 


For Open Flame Protection Against 
High Temperatures 


FW and FWR Cannon K Firewall 
Connectors... available in straight and 
angle 90° plugs, wall mounting recepta- 
cles. Inserts of phenolic or fireproof 
inserts of glass-filled materials. Crimp 
type contacts. Cannon made the first fire- 
wall connector and continues the leader 
in this important field. 


RLKL and LKL 
(TV SWITCHING PANEL) 
For TV Panel Switching 


Quick Connect and Disconnect RLKL 
Plugs... designed for one-hand fast dis- 
connect use on TV station program switch- 
ing panels. Feature a quick coupling 
means. Latchlock secures plug to mated 
fitting (RLKL receptacle). Thumb pres- 
sure releases it, 








APPLICATION 


Application of R and RK connectors 
on a recording oscillograph. 


all-purpose line 


RECORDER connector 


For Telephone “Beeper” Connectors 


SK-M7-21C...Widely used on two lead- 
ing makes of telephone recorded connec- 
tor units known as “beepers” because of 
the signal required by law in such 
recordings. 


coaxials « integral clamps 


K accessories 


Straight and Angle 90° Junction Shells, 
Dust Caps, Bonding Rings, Gland Nuts, 
Clamps, Dummy Receptacles 


i 


Featuring High Quality Materials and 
Workmanship...Junction shells are 
designed to protect, shield, and carry 
wires through walls, panels or bulkheads 
to conduit. Dummy receptacles hold and 
protect plugs when not in use. 


cannon plugs « standard of quality for the industry 


TBF-K 
For Carrying Circuits Through Bulk- 
heads 


TBF-K Bulkhead Connectors... fea- 
ture a double-faced construction allowing 
mating at both ends, Pin inserts. Single 
piece shell. Five insert assemblies 
available. 
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Other Cannon Series...Mil. Spec. “MS” (full line) — External Power Con- 


nectors— Switching Types— de Solenoids 
Miniatures and Sub-Miniatures. 


Guided Missile Launching Connectors 


Please Refer to this Magazine or to Dept. 


GANNON PISS 


CAMWOK 


Where Reliability for Your Product Is Our Constant Goal 


CANNON ELECTRIC COMPANY, 3208 Humboldt St., Los Angeles 31, 
California. Factories in Los Angeles; Salem, Massachusetts; Toronto, 
Canada; London, England; Melbourne, Australia. Manufacturing 


See “K” Bulletin 
for Engineering Data. 
For more information circle 25 on inauiry 


licensees in Paris, France; Tokyo, Japan. Contact our representatives 
and distributors in all principal cities. See your Telephone Yellow Book. 





AT LAST. 


A COMPLETELY 


RELIABLE 





Norwood’s new all-electric positioner completely eliminates 
the need for auxiliary hydraulic or pneumatic valve actuating 
systems and operates from most standard electric controllers. 
A 1/40 h.p., 2-phase, induction-type electric motor drives 
the actuating shaft through a highly efficient self-lubricating 
gear train and ball-screw mechanism. 

Stroke can easily be field-adjusted from 4” to 2”. Shaft 
speed is .15 in. ‘sec. Maximum thrust is 1000 Ibs. and built-in 
limit switches prevent valve damage. 

‘Shaft oscillation is effectively prevented by means of a 
unique, electro-mechanical braking system which prevents 
movement of the shaft unless the motor is energized or unless 
it is being operated manually. The combination of an antici- 
patory circuit with dynamic braking narrows the dead — 
and ensures repeatability of position to within }4%. Stand- 
by power requirement is as low as 50 watts. 

For further information, write for data sheet B158-3. 

Norwood Controls Unit, Detroit Controis Division, 
937 Washington St., Norwood, Mass. 


y ard 


September 1958-—Instruments & Automation——Page 1479 





Density Gaging With 
Gamma Radiation 


All Ohmart equipment is based on a_ unique. 
patented Ohmart cell which converts gamma radiation 
energy directly into electrical energy. In both density 
and level measurements. a safely shielded source of 
gamma radiation is arranged so that its energy passes 

















GAMMA LL 
SOURCE > = 
OHMART OHMART 
MEASURING COMPENSATING 
CELL CELL 








PROCESS 
PIPE 





CONTROL VALVE 





AMPLIFIER 
RECORDER INDICATOR 
CONTROLLER 





through the pipe or vessel containing the liquid or 
slurry to be measured. The amount of radiation energy 
reaching the Ohmart cell is a function of the density 
or level of the material in the pipe. Cell electrical out- 
put is therefore proportional to material density. This 
output signal is amplified and fed to a recorder-con- 
troller. Departures from the optimum control point 
thus actuate the controls necessary to bring the process 
back to optimum density (From new 6-page Bulle- 
tin 105-C, The Ohmart Corp... 2236 Bogen St., Cin- 
cinnati 22. Ohio) 
For this literature cir 201 


Automation Shares— 
A Mutual Fund 


Nature of the Fund. Automation Shares, Inc. is an 
open-end investment company of the management type 
which seeks capital growth by diversifying and special- 
izing its investments largely in companies participating 
in the manufacture, rental. installation or servicing of 
automation devices and equipment, or the design 
and development of automation equipment, processes, 
or systems. Automation cannot be authoritatively de- 
fined as it is a word which may have different mean- 
ings to different people. The term as used in the name 
of the Fund and in the statement of its investment 
policies is defined in this Prospectus under the title, 
“What is Automation?” ... (From new 12-page bulle- 
tin, Automation Shares Management Corp., 734 15th 
St., N. W., Washington 5, D. C.) 

Sos thls: Ghareters cia as 
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Flow Colorimeter 


The Model 77 Flow Colorimeter is a two-part in- 
strument: The Analysis Unit, where the analysis is 
made, and the Control Unit. where the analysis is pre- 
sented. Where a measurement of turbidity is desired, 
a sample of the process fluid continuously passes 
through the sample cell in the center of the single- 
beam analyzer (as shown in the diagram below). A 


7 


f 


eH | / 
i 


ALARM 


heam of light is passed through the sample stream 
and a color filter onto a phototube. The phototube 
measures the amount of light of a = specific wave 
length region transmitted through the sample stream. 
Light will be absorbed in proportion to the concen- 
tration of solids or intensity of color in the sample 
stream. The signal from the phototube is amplified in 
the Control Unit to drive a direct-reading meter and, 
if desired, any standard potentiometric recorder or 
alarm circuit (From new 4-page Bulletin 4000, 
Beckman/Process Instruments Div., Fullerton, Calif.) 
f e 203 ry card 


Transistorized Chopper 


The Model 50 solid state chopper utilizes a matched 
pair of transistors which are alternately switched on 
and off. Although a single transistor can be used to 
accomplish the same function, the use of a matched 
pair connected in the proper manner has the advantage 
of a lower signal null in the order of tenths of a milli- 


fees, 














: . 





volt or less and also provides a much greater degree of 
drift stability over a wide temperature range . . . Since 
the solid state chopper is an inertialess device, extreme- 
ly high chopping frequencies are obtainable. Chopping 
frequencies as high as several hundred kilocycles per 
second have been used for certain applications. Accord- 
ingly, the voltage to be modulated may be a time vary- 
ing function somewhat slower than the chopping fre- 
quency (From new 4-page Bulletin “Solid-State 
Chopper Applications,” Solid State Electronics Co., 
Van Nuys, Calif.) 
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| ® @ @ @ 
MITE Precision Resistors 
exceed Military Specifications 


provide Low Temperature Coefficient of Resistance 




















Ohmite Molded Precision Power Resistors are exceptionally high-quality 
N E W units providing excellent performance. They are wound in a single layer 

on ceramic cores. Temperature coefficient of resistance is low, 0 +20 

ppm/°C. Tough, molded, silicone-ceramic covering—abrasion and mois- 

ture-resistant. Insulated units with high dielectric strength. Wide 
MOLDED selection of resistance tolerances: 0.1°7,, 0.257, 0.507, 1.09%, and 3.0%. 
Uniform size—ideal for automated assembly. Designed to meet MIL- 
R-26C. Maximum resistance: 3-watt, 10,000 ohms; 5-watt, 25,000 
ohms; 10-watt, 50,000 ohms. 











WIRE-WOUND 





3-WATT 











POWER 


TYPE 
BULLETIN 


i) 





















10-WATT 

















Ohmite RITEOHM® Metal Film Resistors feature full 14-watt rating 
at 150°C ambient. These new units may be used at full rated wattage in 
higher ambients than other types of precision film resistors. Rated at 
Y% watt at 125°C. Excellent high-frequency characteristics; standard 
temperature coefficient is 0 +25 ppm/°C over a wide temperature range 
NEW of —55°C to +190°C. A T.C. of 0 +50 ppm/°C is also available at 

lower cost; long term load and shelf stability. Resistance range: two 
sizes provide over-all range of 25 ohms to 350K ohms. The smaller unit 
provides resistances from 25 ohms through 150K ohms; larger unit 


METAL-FILM covers the range over 150K through 350K ohms. 











TYPE 


BULLETIN 


ice 
he 









RHEOSTATS « RESISTORS + RELAYS 
TAP SWITCHES » TANTALUM CAPACITORS 
R. F. CHOKES » VARIABLE TRANSFORMERS 


OHMITE MANUFACTURING COMPANY Lise 
3615 Howard Street, Skokie, Illinois ae) 


















QUALITY 
Components 
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HOT MOLDED COMPOSITION 
RESISTORS}-Quality standard of 
the intestry. Rated at 70 C, in 2, 


1, 1/2, 1/4, and 1/10 watts. Res. 
to 22 meg. Tol: 5, 10, and 20%. 


INDUSTRIAL—Type H with solid, 
hot moided resistor element. 
Quiet, improves with use. Life 
over 100,000 cycles. Rated 5 
watts, 40 C; and 3 watts, 70 C. 


FERRITES 


TV CORES, including lightweight 


flored yokes; U, L, and O cores 
for color convergence; U and E 


flyback cores; and others. All 
have uniform mognetic properties. 


YH; 


CERAMIC DIELECTRIC capacitors 
of superior quality, in a wide 
variety of types—GP (single and 
dual) — with no “‘rundown" on 
leads. Also, as TC and stable. 


Allen-Bradley Co. 
140 W. Greenfield, Ave. 
Milwaukee 4, Wis. 


In Canada: 
Allen-Bradley Canada Ltd. 
Galt, Ont. 
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The standard of quality for 
long life and dependable performance 


RESISTORS 


HERMETICALLY SEALED in ceramic 
tubes. Solid, hot molded resistor. 
less than 1% resistance change 
ofter 250 hr, 95% rel.hum.,40 C. 
Resistance values to 22 megohms. 


METAL GRID PRECISION RESIS- 
TORS—Hermetically sealed. Non- 
inductive. 1, 1/2, And 1/4 watts 
ot 100 C. Tolerances 0.1% to 
1.0%. Temp coef. + 25 PPM/ C. 


? 
; 
j 
; 





POTENTIOMETERS 


STANDARD—Type J. Solid molded 
element. Quiet, reliable. Rated 2 
watts, 70 C. Values to 5 meg.— 
less than 10% change in 100,000 
cycles. Exceeds MIL-R-94B. 


FILTERS 


HIGH FREQUENCY low poss cas- 
caded ceramic filters for elimina- 
tion of radiation. Max ratings: 
500 v DC ot 125 C; RF current 
0.25 amp; DC or LF current 5 amp. 


CAPA 


CERAMIC ENCASED capacitors for 
use where reliability and superior 
performance at high temp are 
important. Rated 500 v DC at 
150°C. Tol: 5%, 10%, and 20%. 


Vol. 31 


ELECTRONIC 


HIGH TEMPERATURE—Type K. 
Similar to Type J but rated 3 
watts, 70 C; 2 watts, 100 C; and 
1 watt, 125 C—derate to zero at 
150 C. Many types and tapers. 


POTENTI 





W @ 


PRINTED CIRCUIT TYPE—Solid 
molded element. Rated 1/4 watt 
at 70 °C. Type F is only 1/2” in 
diam. Screwdriver adjustment. 
Total resistance values to 5 meg. 


FEED-THRU & STAND-OFF dis- 
coidal capacitors for VHF and 
UHF range. No parallel resonance 
effects at 1,000 Mcps or less. 
Nominal values 4.7 to 1,000 mmf. 


IT 
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ADLEY electronic components 


COPPER CLAD—Metal panel 
mounting, insulated composition 
resistor supplied in two ratings: 
3 and 4 watts at 70 C, and 4 and 
5 watts respectively at 40 C. 


&NG 


MINIATURE—Type G. Solid 
molded element. Only 1/2” in 
diam. Plain or lock bushing; also 
with line switch. Rated 0.5 watt 
at 70°C. Values to 5 megohms. 


OMETERS 


@@ 


THIN TYPE—Uses molded cover 
as actuator. Type T has solid 
molded element. Rated 1/2 watt 
at 70 C. Life in excess of 50,000 
cycles. Total values to 5 megohms. 


BARE DISC ceramic capacitors for 
direct mounting in printed circuit 
boards. Mechanically strong to 
avoid breakage in handling, in- 
stalling, and soldering. 


ALLEN-BRADLEY 


OMPONENTS 





BRIEFS —continuep 





Pulse Magnetic Amplifiers 


In the past. vacuum tubes and relays have been 
the basic components of logic circuitry. Being com- 
ponents of limited reliability. they have not always 
heen satisfactory. The advent of transistors. magnetic 
cores. and. silicon diodes has made possible the de- 
sign of circuits having greatly improved reliability. 
The design to be described here will utilize magnetic 


i 


(b) LOGIC SYMBOL 


cores and silicon diodes, 


(a) BASIC CIRCUIT 


CORE-ARNOLD ENGINEERING” (7-15 WRAPS 4-79 MO-PERMAL LOY 
N,-34 TUR 
NM, I70 TURNS“36 


*R-220 OHMS 
D-OSI3S@A(HOPFMAN SPECIAL DIODE) 


Practical considerations to enable the engineer to 
design a pulse magnetic amplifier to fit his needs will 
be presented. Two equations are given which relate 
switching time to ampere turns... . 2... With 
the equations and the characteristics of the magnetic 
material supplied by the manufacturer. a complete 
design can be accomplished. Each of the factors in- 
volved. in pulse magnetic amplifier design will first 
he explained and then an actual pulse amplifier will 
he designed to illustrate the use of the design pro- 
cedure... Simplification of logic circuit design is 
vreatly facilitated by the use of a single basic logic 
module... (From new “Hoffman Semiconductor Ap- 
plication Notes” Vol. 1, No. 5, Hoffman Electronics 
Corp., Semiconductor Div.. 930 Pitner Ave. Evans- 
ton, Lil.) 

205 


Transfer-Function Meter 


The performance of most electrical devices and 
circuits can be described by specifying a transfer 
function, which is the ratio of an output to an input 
quantity, or vice versa. The “alpha” and “beta” cur- 
rent ratios of transistors. the transconductance of 

Input Impedonce Output Impedance 
: 22 
Wy 

Lood 
Impedance 

z 


E 


Z.2'X 
Reverse vo: teedback | Forward 
Tronsimpedance Transimpedance 


4 een as 


vacuum tubes. the gain of amplifiers, and the loss of 
attenuators and filters are common examples of wide- 
ly used transfer functions. The new Type 1607-A 
Transfer-Function Meter can measure these and many 
other transfer functions over the frequency range 
from 25 Me to about 1500 Me. (From General Radio 
Experimenter, Vol. 32 No. 10, General Radio Com- 
pany, 275 Massachusetts Ave., Cambridge 39, Mass.) 
F e 206 on inquir 


If you need to reduce 


fluid pressure safely, economically... 


call for a valve from 


4 


No. 310 Reducing Valve 


Klipfel makes Reducing 
Valves for every purpose 

60 different types of them, 
in fact. They operate on air, 
gas, steam, water or other 
liquid, with initial pressures 
up to 300 psi and reduced 
pressures as low as vacuum. 
You can choose from five 
different inner valves, three 
different actuating means 
and four loading means. 


Also available from Klipfel 
are Float Valves, Relief 
Valves and Temperature 
Regulator Valves—and 
special valves made of cor- 
rosion-resistant materials. 
Forinformationonany valve, 
call your supply house or 
write for Catalog 54. 


Call your supply house, or write for Catalog 54. 


4/R MALL 


Most items shipped within 
24 hours after order is received 


No. K-348 Temperature No. 135 Relief Valve 


No. K-449 Temperature 
Regulator Vaive 


Regulator Valve 


No. 135 Multiport 
Relief Valve 


No. 7 Float Valve No. 27 Float Valve 


& 
| VALVES 
HAMILTON + OHIO pines 


Automatic Temperature-and-Pressure-Regulating Valves Since 1902 
Float Valves - Temperature Regulators » Back Pressure Valves + Reducing Valves 
A DIVISION OF THE HAMILTON-THOMAS CORPORATION 
For more inf ation circle 29 on inquiry card. 


September 1958—Instruments & Automation—Page 1483 





CONTROL VALVES BY 
CONOFLOW 


YEARS AHEAD IN DESIGN 


SERIES LB CONTROL 
VALVES 


Quality construction and truly inte- 
grated body-actuator design com- 
pletely outmodes conventional con- 
trol valves. 

e Cono J Positioner sets new indus- 


SERIES S CONTROL 
VALVES 


Specifically designed to handle 


the tough services which cause 
ordinary valves to fail. 

@ Sizes to 14’’; pressure ratings 
to 2500 Ibs. 

@Extra heavy body construction 
exceeds ASA standards. 

@ Self-sealing bonnet will not 
leak regardless of temperature 


try standards for precise propor- 
tional positioning. 

e Rugged cylinder actuator utilizes 
sturdy metal piston and exclusive 
lipseals which cannot leak. 

e Single-seat body design guaran- 


tees positive, tight shut-off under 
any conditions. 

« ‘Lift-out’’ seat ring can be re- 
placed quickly with a minimum of 
effort. 

e Extra thick body walls give added 
protection against corrosion and 
erosion. 

e Simplified construction means less 
replacement parts and substantial 
inventory savings. 


or pressure conditions. 

@ Patented Rotomotor actuator 
handles large sizes with high 
power requirements. 


SERIES AB CONTROL 


SERIES HB SAUNDERS VALVES 


VALVES 

Original close-coupled design 
introduced by Conoflow has 
long been an industry standard. 
® Completely engineered fac- 
tory assemblies assure premium 
performance. 

® Actuators for on-off or throt- 
tling control in all valve sizes. 
@ Exclusive Bonnet Loading Sys- 
ters available for higher thrust 
outputs. 

@ Compact construction allows 
for more economical piping 
arrangements. 


A line of economical control 
valves for handling small flows. 
e@ Bodies available in two and 
three-way design, in all alloys. 
@ Extra long stroke; double that 
of conventional valves. 

e Suitable for high pressures 
and corrosive services. 

e Completely enclosed spring- 
over-diaphragm construction is 
compact and protects spring 
from atmospheric corrosion, 


Conoflow Corporation 
2100 Arch Street 


When you specify Conoflow 


valves you get the best valve 


Dept 


SEE US AT THE ISA SHOW—BOOTH 1246 


CONOFLOW CORPORATION 


FOREMOST IN FINAL CONTROL ELEMENTS 
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Slurry Feeder 


Phe principle of operation (of the Series A-710 
feeder) can best be understood by reference to the 
schematic diagram . .. The metering diaphragm and 
feeder valves are actuated by cams on the main cam 
shaft which is driven through a worm reduction gear. 
With the metering diaphragm in its extreme forward 
position. the flushing liquid inlet and slurry dis- 
charge valves are closed and the inlet valve from the 
slurry hopper is open. The backward or suction stroke 











of the metering diaphragm draws a precise amount of 
concentrated slurry into the pumping chamber. At the 
end of the suction stroke, the slurry inlet valve is 
closed and the flushing liquid inlet and slurry dis- 
charge valves are opened. The diaphragm then moves 
forward When the metering diaphragm again 
reaches its forward limit of travel. there is a short 
dwell period: the flushing liquid inlet and slurry dis- 
charge valves close and the slurry inlet valve from 
the hopper opens to allow slurry to be drawn from 
the hopper by the suction stroke of the diaphragm .. . 
(From new 8-page Bulletin TP-10-M, Wallace & 
25 Main St.. Belleville 9. N. J. ) 

> 208 on inquiry card 


Tiernan Ince.., 


For this literature cir 





Many 


mode IS 






MANY 







applications 


ae} 








One 


standard 






(yf 






quality... 






the 









fl nie st! 









The various industrial 
companies and government services 
using Acragages represent a cross section of mod- 
ern technology, covering a wide range of products, services 
and research projects. While the applications may differ widely, a 
basic similarity lies in some of the major reasons why Acragages are 
preferred: high accuracy, precision manufacture, fast and easy calibration, 
built-in safety, and assured dependability. 


Acragages are the most advanced of the bourdon tube type pressure gage. 
Besides high accuracy, they feature solid front cases providing complete safety 
as well as quick and easy access to the bourdon tube assembly and internal 
mechanism for easy calibration. This solid front case feature is standard with 
Acragage . . . only one of a number of advancements typifying Acragage’s 
development policy. 

: ACRAGAGE GIVES YOU MORE GAGE PER DOLLAR 


& 
9 \% @ VACUUM GAGES o@ PNEUMATIC TRANSMITTER GAGES 


















@ PRESSURE GAGES @ RECEIVER GAGES 

e@ COMPOUND GAGES e@ CHEMICAL PROTECTORS 

e@ TEST GAGES @ MILITARY OXYGEN FLOW INDICATORS 
4 e@ ELECTRIC TRANSMITTER GAGES MILITARY OXYGEN GAGES 


egies REGISTER COMPANY/ INSTRUMENT DIVISION 
Quality products since 1891 
2630 West Washington Bivd., Chicago 12, Illinois 













INTERNATIONAL REGISTER COMPANY 

INSTRUMENT DIVISION 

2630 West Washington Bivd., Chicago 12, Ill. 

Gentlemen: Please send me full information on Acragages and a 
copy of your latest catalog 981 
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THE FIRST NEW CONCEPT IN DIGITAL DISPLAY SYSTEMS 


od 
uwbic 
TRANSISTORIZED 
SYSTEMS 


with built-in 


* 
rely /ance 
* Cubic's engineering philosophy re- 
gards reliability and ease of mainte- 
nance as inseparable features of a truly 
functional system. 


CONTROL Une 


ONLY CUBIC DIGITAL DISPLAY SYSTEMS GIVE YOU: 


Re)’ ge)) me) Proven reliability and practical maintenance features reduce costly 
fo} 13-7-Nile) | down-time to a minimum. 


All systems units standard size: each unit plugs into its own chassis; 
modifications for special equipment readily available; interchangeable 
units ideal for rack mounting. 


RELIABILITY Accuracy to .01%; resistor stability assured; complete transistorization 
eliminates warm-up time. 


EASE OF Stepping switches mounted on horizontal bars — swing up and out for 
MAINTENANCE easy access. Slide-out features allow quick replacement if system 
requirements change. 


Compare Cubic Digital Systems . . . compare them for price, reliability 
and versatility. A fast prove-it-yourself demonstration will show you 
why Cubic Digital Systems will be your best instruments aid. 


For complete information and/or demonstration call 


BR 7-6780 


5575 KEARNY VILLA RD. 
SAN DIEGO 11, CALIFORNIA 
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New—capillary tubing in 3000 ft. lengths for industrial instrumentation 


*Improved bore uniformity, broader size 
range, flow tested to your specifications 


To meet the demands of modern instrument design and auto- 
mated fabrication, Superior is now offering seamless capillary 
tubing in lengths up to 3000 ft. It is available in nine different 
materials from select-quality raw stock, including stainless 
steel, carbon steel, nickel and nickel alloy. 


Scrupulous care in manufacture results in a finished product 
that is bright and scalefree, with an extremely smooth, uniform 


Syoerviir Jude 


The big name in small tubing 


NORRISTOWN, PA. 
All analyses .010 in. to % in. OD—certain analyses in light walls up to 24% in. OD 


West Coast: Pacific Tube Company, 5710 Smithway St., Los Angeles 22, Calif: 
RAymond 3-133] 
For more 


> 
a 
2 


bore. The tubing is easy to weld, braze or solder. ODs range 
up to 446 in.—IDs from .004 to .040 in. maximum. 


When you order capillary tubing by Superior you are assured 
that your specifications will be met. In addition to 100°; 
dimensional, pressure and finish inspections, we also can test 
lengths for flow rates with the latest equipment when specified. 
Rates can be varied from 5 to 3700 ce per min. 


More information on Superior’s improved capillary tubing 
products is yours for the asking. Send coupon today. 


SUPERIOR TUBE COMPANY 

1968 Germantown Ave., Norristown, Pa. 

Send me a copy of new Data Memorandum I], on 
capillary tubing. 

Name Title 








Company 


Street 





Zone_____ State 
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here's how to specify 


DEKORON INSTRUMENT HARNESS 
to fit your requirements exactly 


< ALUMINUM OR © 
plastic 


( COPPER @ a FOR 
+ 3 CORROSION 








THYLENE OR@ RESISTANCE 


(PoLYeTHY sheath 











DEKORON 


METL-COR FOR 


IMPACT AND 
CORROSION 
DEKORON ma RESISTANCE 
POLY-COR 





IMPACT AND 
MAXIMUM 
plastic 


| CORROSION 
sheath @ % RESISTANCE 











(ALUMINUM OR © insulating steel 
is ere ees, ries tape armor FOR 
( COPPER © Y IMPACT 

‘ RESISTANCE 
IN DRY 
LOCATIONS 








———____—_—_—__—- 


NYLON @ 








CORROSION 
plastic AND IMPACT 


sheath RESISTANCE 
_ al 











No matter what your special environmental requirements for instrument 
tubing may be—no matter how stringent for corrosion, impact or fire resist- 
ance—there’s a type of Dekoron instrument line harness to satisfy them 
exactly. In most cases you can get delivery from stock. And all Dekoron products 
have three things in common: Highest quality materials and construction . . . 
lowest possible installation cost . . . longest life of any instrument line harness. 
That’s Dekoron—America’s Premier Instrument Tubing Line. 


‘products 


AA-8354 


SAMUEL MOORE & COMPANY 


DEKORON PRODUCTS DIVISION e MANTUA, OHIO 
QUALITY *® RESEARCH * SERVICE 
circle 34 on inquiry card. 
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BIOGRAPHIES 


of Significance 









Prof. Carl F. Kayan is well known 
in the field of instrumentation and 
throughout the Instrument Society of 
America. which he helped to organ- 
ize. Prof. Kayan has been teaching in- 
strumentation in the Mechanical En- 
gineering Department of Columbia 
University for 34 years. ever since 
he graduated from the same school, 
H's biography is significant at a time 
when instrumentation is becoming 
recognized as an essential basis for 
technical education. 


Professor Carl Kayan was born in 
\. ¥. in 1899, He has been on the 
Facult, of Mechanical Engineering at 
Columbia University for the past 34 
vears. staying faithful to his alma 


mater from which he received his 
A. B. (1922) and M.E. (1924) de- 


grees. He started an instruments lab- 
oratory at Columbia in 1927 and 
simultaneously taught the first course 
on instrumentation—the first time 
this ever was done. He continued this 
course till 1955. when he went to 
Sweden. Specializing in thermody- 
namic applications and heat transfer. 
he is well known for his research in 
the development of electrical analog 
approaches. for the study of energy 
flow and energy-transport processes, 
and especially heat transfer, in which 
he has pioneered. 

Prof. Kayan is a former president 
of the Instrument Society of America. 
which he helped to organize with Mr. 
Richard Rimbach and the late Maj. 
M. F. Behar. His affiliation of long 
standing with the American Society 
of Mechanical Engineers, the Ameri- 
can Society of Refrigerating Engi- 
neers, and the American Society of 
Heating and Air Conditioning Engi- 
neers lead him to numerous inter- 
national events conducted in Europe, 
at which he took part as speaker, 
lecturer or observer for the American 
Engineering societies. In particular, 
he has participated in meetings of 
the Institut Internationale du Froid, 
since 1951; in 1957 he was elected a 
vice-president of the Institut, is one 
of the delegates representing U.S.A. 
this September in Prague and Mos- 
cow, and is now chairman of the In- 
ternational Relations Committee of 





Professor Carl F. Kayan | 


ticed in Switzerland on numerous 
vacations. He “made” 9 outstanding 


Professor Kayan, with a dreamy ex- 
pression in his eves. 


A. S. R. EF. In 1955 he was visiting 
professor at the Reyal Inst'tute of 
Technology. Stockholm. and on nu- | 
merous occasions has lectured in dif- 
ferent countries abroad. He is at pres- 
ent quite active in the Engineers 
Joint Council: recently he was elected 
Fellow of the American. Society of 
Heating and Air Conditioning Engi- 
neers. He is likewise a Fellow of 
A.S.R.E. and A.A.A.S. He is a mem- 
ber of the Air Pollution Board of the 
city of New York. chairman of the 
Program Committee of the AAAS for 
Section M (Engineering), and is now 
planning a program for a Conference 
on Unit Systems to be held in Wash- 
ington. D. C.. Dee. 29 and 30. 1958. 
Prof. Kavan is the author of some 
40 papers on electrical simulation of 
heat conduction and energy flow. He 
was honorary chairman of the 
Fourth International Automation 
Congress held in June 1958 in the 
Coliseum in New York where he was 
the chief speaker at the special open- 
ing luncheon. and introduced the 
representatives and officers of the 
various international and national 
groups which were represented at the 
Congress. He has been a reader of 
INSTRUMENTS and AUTOMA.- 
TION for 30 years—since the maga- 
zine was first published in 1928. 
Prof. Kayan is married and has 
two children. Among his hobbies was 
mountain climbing, which he prac- 


mountains. including Mont Blanc, 
Blumles Alp, and the Matterhorn. 
“Now I only look up to them,” says 
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Weksler 
Instruments 


i 


for temperature 














pressure and humidity 


Designed, engineered and manu- 
factured for the finest . . . Weksler 
Instruments insure that any system is 
a better system! 

Specify Weksler for your instru- 
ment requirements. Write for the 
Weksler catalogs . . . and use our 
advisory services without obligation 






Photographs courtesy Newport 
News Shipbuilding and Dry 
Dock Company 





. WEKSLER INSTRUMENTS CORP. 


FREEPORT, L.!., NEW YORK 
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MEASURING UNIT 


A. A thermocouple signal to a d'Arsonval galvanom- 
eter, the only moving part, moves the indicating 
pointer up scale. 


B. Aluminum vane adjusts the amount of light re- 
ceived by the photocell from the operating lamp. 


C. If operating lamp or photocell fails, output volt- 
age assumes a value equal to high temperature. 


CONTROL UNIT 


D.A one-stage magnetic amplifier amplifies small 
current from the photocell in the measuring unit. 
This is the only active electronic element in the 
controller. 


E. Pilot light goes out on line power failure. 


Pyr-O-Volt controller is dependable and trouble-free. Built-in voltage regulator 
maintains voltage within + 1% of level required for maximum operating stability. 
Thermocouple burnout.protection is optional. Spare operating lamp is supplied 
with all instruments. Available in both horizontal and vertical case models. 












































| _eil 


For your electric heating applications... 


Use 


**Tradename, General Electric 


this accurate, dependable 
Pyr-O-Volf controller 


@ No tubes to wear out 

© Voltage regulation peed 
@ Fail-safe design 

© Contactless, stepless control 


Here’s an accurate instrument for reliable stepless control of saturable 
reactors, r.f. generators and other power amplifiers. It has a propor- 
tional band adjustable from 23% to 5°, and a manual reset adjust- 
ment which shifts the control point over 100°% of the proportional band. 


The Pyr-O-Volt controller can control saturable core reactors up to 
100 kva, if used with a Brown magnetic amplifier. You can also use 
this proportional output millivoltmeter-controller with the General 
Electric Reactrol**, and with the Westinghouse Furnatron.*** Com- 
plete packaged systems available. 


Contact your nearby Honeywell field engineer for complete details. 
He’s as near as your phone. 


MINNEAPOLIS-HONEYWELL, Wayne and Windrim Avenues, Philadel- 
phia 44, Pa. 





Honeywell 


@ REFERENCE DATA: Specification $103-5 


. | e ] e 
*Tradename, Minneapolis-Honeywell Regulator Co, iH Vy WL Coritiol 
Co. 


***Tradename, Westinghouse Electric Corp. 


Now... you can confidently specify metallic bellows for 
even the toughest combination of environmental and 
service conditions...and get the most accurate and 
reliable bellows ever built! 

Now ... service limits are greatly increased by a wider 
choice of bellows metals, including Inconel-X, titanium, 
zirconium, Hastelloys, Monels, Ni-Span-C, 17-7 PH and 
300 and 400 stainless steels, beryllium copper, super 
corrosion resisting and other weldable alloys. 

Precision welding results in exacting control of dimen- 
sional tolerances on free length, I.D., O.D., parallelism 
of plates and end fittings, and concentricity of end fit- 
tings. Improved properties in FORMWELD Bellows include 
greater temperature, corrosion and fatigue resistance, 
ability to withstand higher loads without deformation, 
lower hysteresis with greater linearity, and complete uni- 
formity of properties. More free plates per inch assure 
space savings. Available in sizes from 14” to 18” plus O.D, 


For more informatio 
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Robertshaw: Fitton 


MoS COMPANY 


Fe lca Ft 


BRIDGEPORT THERMOSTAT DIVISION 
Milford, Connecticut 











*. 
» 








U MONT 


Like having two VTVM’s connected 
into a circuit for comparison 
readings — the 405 permits 
instantaneous switching between 
two inputs — either ac or dc — 
without disturbing a single probe 
in the circuit. The same switch 
provides a Meter Zero position for 
convenient, fast calibration; again, 
without disturbing test probes. 


And that's not all! The 405 offers 
full-scale sensitivity of 100 Ss 2a GS 5 
millivolts, dc or ac, resulting in PRICE 


DUAL INPUT 


accurate read-outs down to .002 INCLUDING UHF, VHF.AND DC PROBES 
volts dc, or .01 volts ac. $39 500 

Add these outstanding features to With UHF, VHF, Attenuator and dc probes 
the following, and you'll quickly Prices F.0.B., Clifton, N.J., U.S.A. 


discover why the 405 is 


today's best buy in a VIVM . .. Write For Complete Information... 


@Full scale ranges of .1, .3, 1, 3, 
10, 30, 100, 300 and 1000 volts de. 
Accuracy +2% full scale. Full 
scale ranges of .1, .3, 1, 3, 10, 
30, 100* and 300* volts ac. 
Accuracy +3% full scale. 
@ Measurements from dc to 700 me. 
@Ohmmeter, 7 ranges, calibrated 
500 ohms-500 megohms. Maximum 
short-circuit current 8.5 ma. 
Completely isolated ground 
circuit permits safe off-ground 
measurements up to 1000 volts de. 
@Very low drift. Less than +5 
millivolts maximum on any scale. 
@ Regulated dc and filament’supply. 
@Amplifier output available for 
accessories. 
@\|luminated, mirror-backed, 4” scale. 
@ Compact. Weighs only 12 Ibs. 
® Built-in probe storage compartment. 


*with Cat. No. 4050 Attenuator probe. 


ou MONT veer DIVISION 
ALLEN B. DU MONT LABORATORIES, INC., CLIFTON, N. J., U.S.A. 


For more information circle 37 on inquiry card. 


September 1958——-Instruments & Automation—Page 1493 





... three 





SYVERSON 


When the target is space and a million dollars’ worth of missile rests idly on 
the ground—not even a long countdown helps. In a showdown situation, the 


successful shoot depends on the “‘go, no-go’’ type of test that pinpoints the trouble. 


NEXT TIME...LOOK TO INET 
FOR PRECISE GROUND POWER 


This INET 400-cycle ground power unit was 
tailor-made for the Atlas. In meeting all 
of Convair’s specifications for pre-flight 
calibration of electrical systems, the 
unit operates in parallel with the missile’s 
power system and provides remote control 
regulation. Frequency regulation is +0.2%. 
With shock load equal to a third of rated 
output, frequency recovers to +0.2% in 
0.15 seconds. Voltage regulation is 
+0.5% with recovery time at 0.30 seconds. 
Missile men desiring a special reprint 


of the above cartoon should write to 
“‘Count-down’’, 


LEACH c/o Inet Division of Leach. 
INET DIVISION CORPORATION 


18485 SUSANA ROAD, COMPTON, CALIFORNIA 
DISTRICT OFFICES AND REPRESENTATIVES IN PRINCIPAL CITIES OF U.S. AND CANADA 
For more inf © 38 on inquiry card. 
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Edison Omniguard is the simplest and most 
flexible monitoring system devised for pro- 
tection against excessive bearing tempera- 
tures, gases and liquids. In an Omniguard 
installation, plug-in monitor units are 
grouped according to individual requirements 
—can be added, removed or switched to other 
equipment without disturbing the system. 
Individual alarm settings on each point can 
be changed at any time without special tools. 
This kind of flexibility pays off in reducing 


installation costs by 50° or more... permits 
purchase of minimum number of units 
needed at any one time .. . and the addition 


ot more points as new equipment is installed. 


For e informa 


THOMAS A. 








For additional information on the Edison Omniguard, write for Bulletin 3036B. 


Thomas A. Edison Industries 


24 LAKESIDE AVENUE, WEST ORANGE, N. J. 





EDISON 


Oomniguard system 
provides low cost 


temperature 
monitoring 













Other exclusive Omniguard advantages: 
Single indicator serves multiple points * each 
circuit is ‘on guard’ at all times + no moving 
parts, nothing to wear out * alarm positively 







identifies trouble point. 

Edison Resistance Temperature Detectors 
coupled with automatic monitors are low cost 
insurance against loss of production time, 
equipment replacement and costly repair 







charges. 

Typical Omniguard Panel shows group of 
monitor units with their alarm lights, test 
buttons, and temperature read-out switches. 
Additional units can be installed in a variety 
of ways to suit your individual needs. 

















INSTRUMENT DIVISION 
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COMPARE FEATURES Pre AND YOU WILL SPECIFY NEURON! 
Neuron High-Speed Electromechanical Counter, now manufactured by the Data Instruments Division of 
Telecomputing Corporation, is the same highly reliable Neuron counter which has enjoyed wide acceptance 
in a great variety of totalizing applications. ® Prompt Delivery —assured by Telecomputing’s resources and 
facilities. ® High Speed —counting rate to 40 per second. ® Precision—cannot double index. Full count regis- 
tered on leading edge of input pulse. § Add and Subtract — accepts random add and subtract pulses. ® Instant 
Reset — mechanical or electrical. ® Environmental Capabilities — balanced moving elements provide exceptional 
resistance to vibration and shock. ® Switch and visual readout. ® Designed for panel mounting. ® Specify 
Neuron for the solution of tabulating problems that ordinary counters cannot solve. For complete information, 


write, wire, phone, DATA INSTRUMENTS DIV. ® TELECOMPUTING CORP., 12838 Saticoy St., N. Hollywood, Cal. 


the only electromechanical 


totalizer with 


switch-readout capable of 


adding and subtracting 


Fo ircle 40 on inquiry card 
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October 8-10 


IRE Canadian Convention, sponsored 
by Canadian Sections of IRE, Exhibi- 
tion Park, Toronto, Canada. For in- 
formation write Raymond J. A. 
Turner, 1819 Yonge St., Toronto 7, 
Canada. 


Oct. 13-15 

1958 National Electronics Conference 
—the 14th Annual Forum on Elec- 
tronic Research, Development and Ap- 
plication sponsored by the American 
Institute of Electrical Engineers, [)- 
linois Institute of Technology, Insti- 
tute of Radio Engineers, and North- 
western and Illinois Universities, Ho- 
tel Sherman, Chicago. For informa- 
tion write National Electronics Con- 
ference publicity chairman, c/o II- 
linois Bell Telephone Co., 208 W. 
Washington St., Chicago 6, Ill. 


October 13-15 


1958 International Systems Meeting, 
Hotel Penn-Sheraton, Pittsburgh, 
Penna. For information write A. M. 
Motter, Jones & Laughlin Steel Corp., 
#3 Gateway Center, Pittsburgh 30, 
Penna. 


Oct. 14-16 


Annual Exposition Competition and 
Short Course sponsored by the So- 
ciety of Industrial Packaging and Ma- 
terials Handling Engineers, Chicago 
Coliseum, Chicago. For information 
write G. Cornwall Spencer, 327 S. La- 
Salle St., Chicago 4, Il. 


Oct. 22-24 


Fifth National Vacuum Symposium 
of the American Vacuum Society, Sir 
Francis Drake Hotel, San Francisco, 
Calif. For information write Wilfrid 
G. Matheson, 60 Boston St., Salem, 
Mass. 


October 22-26 


Third Conference and Exhibit of In- 
strumentation and Automation, Pa- 
lazo dell’Arte al Parco (Triennale), 
Milan, Italy. For further information 
contact Strumentazione e Automa- 
zione, Via Marcona 15, Milan, Italy. 


October 26-28 


SAMA Laboratory Apparatus and 
Optical Sections’ Midyear Meeting, 
Westchester Country Club, Rye, N.Y. 
For information write Jim Irving, 
~~ 20 N. Wacker Dr., Chicago 
6, Ill. 


October 27-28 


Radio Fall Meeting of the Electronic 
Industries Association, Sheraton 
Hotel, Rochester, N. Y. For informa- 
tion contact the EIA office, 11 West 
42nd St., N. Y. 36, N. Y. 








OVERHEATING DAMAGE 


melts processing profits! 


FULTON SYLPHON 
SAFETY TYPE 
TEMPERATURE REGULATOR 


Don’t risk costly damage to products in 
process... or injury to personnel. Install a 
SAFETY TYPE Fulton Sylphon No.1006 
Series Temperature Regulator. Control 
valve automatically closes to prevent over- 
heating if thermostatic charge is lost due 
to accidental damage to the unit. Self 
powered. Large two-ply seamless Sylphon® 
Bellows assures sensitivity and extra power 
over an extended life. Teflon chevron valve 
stem packing prevents sticking . . . assures 
smoother control . . . requires no lubrica- 
tion. Sizes from 14” through 4’’. Whatever 
your process, check up on this safety 
“‘insurance”’ now. Write for Bulletin D-RL. 


» Robertshaw Fulton 


CONTROLS COMPANY 
We. Contes ole wee) 


FULTON SYLPHON DIVISION + Knoxville 1, Tenn. 


For more information circle 41 on inquiry card. 
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New polyvinyl "c extension wire 
resists moisture and combustion 


... available through your 


Heas’s a thermocouple extension wire with 
superior insulation. Each of the two solid conductors 
is insulated with .015” polyvinyl, and the pair is 
further protected by an outer .02” polyvinyl] jacket. 
It’s the ideal wire for even the toughest service. What 
makes it better than ever is a new kind of polyvinyl 
insulation that adds extra serviceability. 


Ask your local HSM (Honeywell Supplies Man) to 
tell you about this new wire . . . and to discuss how 
the HSM Plan can bring new convenience and 
economy to all your pyrometer supplies purchases. 
Call him today, at your local Honeywell office . . . as 
near as your phone. 

MINNEAPOLIS-HONEYWELL, Wayne and Windrim 
Avenues, Philadelphia 44, Pa. 


@ REFERENCE DATA: Write for Specification $002-1, 
and for Pyrometer Supplies Buyers’ Guide No. 100-6. 


Check these features: 
WON'T BECOME TACKY or stick to conduit walls, even 
when overheated. 


WON'T SUPPORT FLAME. Fire merely chars the coating. 
You can rewire without replacing the conduit. 


ABRASION-RESISTANT. Jacket won’t break or fray in 
roughest service. 


EASY TO PULL THROUGH CONDUIT because jacket is 
smooth. 


WEATHER-PROOF . . . double viny] insulation gives extra 
protection. 


MOISTURE-RESISTANT. Completely moisture-resistant. 
FLEXIBLE. Can be flexed safely . . . will not crack or split. 


Honeywell 
Hi Fouts we Coitiol 











EVENTS—cONTINUED 


October 27-29 





East Coast Aeronautical and Naval 
Electronics Conference, Lord Balti- 


more Hotel & 7th Reg. Armory, Bal- 
timore, Md. For information write 
R. L. Pigeon, Westinghouse Fleet 
Corp., Air Arm, Div., P.O. Box 746, 
Baltimore, Md. 


October 29-30 


Fifth Annual Computer Applications 
Symposium sponsored by Armour Re- 
search Foundation, Morrison Hotel, 
Chicago, Ill. For information write 
F. C. Bock, Armour Research Foun- 
dation of Illinois Institute of Technol- 
ogy, Technology Center, 10 West 35th 
St., Chicago 16, Ill 


October 30-31 


Fourth Electronic Business Systems 
Conference sponsored by the West- 
ern Division, National Machine Ac- 
countants Assoc., Olympic Hotel, 
Seattle, Wash. For information write 
Jack Armstrong, P. O. Box 134, 
Seattle 11, Wash. 


October 30-31 


1958 Electron Devices Meeting, Me- 
chanics Bldg., Boston, Mass. For in- 
formation write C. J. Lahanas, Gen- 
eral Radio 75 Massachusetts 


Co... 2 
Ave., Cambridge 39, Mass. 


November 3-7 


The American University’s Fifth In- 
stitute on Electronics in Management, 
Washington, D. C. For information 
write Ruth Barker, The American 
University, Massachusetts & Nebras- 
ka Aves. N. W., Washington 16, D.C. 


November 5-7 


Society for Applied Spectroscopy An- 
nual Meeting and Instrument Exposi- 
tion and Joint Meeting with ASTM 
Committee E-13 On Absorption Spec- 
troscopy, Hotel New Yorker, New 
York City, N. Y¥. For information 
write Paul Lublin, Sylvania Electric 
Products Inc., Bayside, L.I., N. Y. 


November 6-7 


Seventh Annual Instrumentation 
Conference, on campus of Louisiana 
Polytechnic Institute. For informa- 
tion write Stewart Baggarly, Louisi- 
ana Polytechnic Institute, Dept. of 
Mech. Engineering, Ruston, Louisi- 
ana, 


November 6-7 


Professional Group on Nuclear Sci- 


ence, Institute of Radio Engineers, 
Villa Hotel, San Mateo, Calif. For 
information write Mr. H. Malcolm 


Ogle, Mgr. General Electric’s Atomic 
Power Equipment Dept., San Jose, 
Calif, 


November 17-20 


Conference on Magnetism and Mag- 
netic Materials Sheraton Hotel, Phila., 
Pa. For information write John Leslie 
Whitlock Assoc., 6044 9th St., N., 
Arlington 5, Va. 
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DECADE RESISTANCES 






. with precision wirewound resis- 
tors mounted on steatite-insulated 


curacy above 10 ohms. 


switches. TEN resistors per decade 
giving better than 0.1% ac- 












Total 
Resistance—Ohms 














































Dials Ohm Steps Price 
3 0.01 11.1 $60.00 
3 0.1 lil 62.00 
3 1 1,110 69.00 
3 10 11,100 70.00 
3 100 111,000 68.00 
3 1,000 1,110,000 77.00 
3 10,000 11,100,000 120.00 
4 0.01 1lL.1 75.00 
4 0.1 1,111 81.00 
4 1 11,110 88.00 
4 10 111,100 87.00 
4 100 1,111,000 92.00 
4 1,000 11,110,000 139.00 
5 0.1 11,111 100.00 
5 1 111,110 105.00 
5 10 1,111,100 113.00 
5 100 11,111,000 155.00 
6 0.01 11,111.1 112.00 
6 0.1 111,111 117.00 
6 1 1,111,110 126.00 
6 10 11,111,100 169.00 

















Dials 


Ohm Steps 


Total 
Resistance—Ohms 






























































DECADE 
VOLTAGE DIVIDERS 


same quality construction as in 
















Decade Resistances. Choice of Kelvin- 
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POTENTIOMETER CIRCUIT 


aay! 2 a - Varley or conventional potentiometer 
fo [# circuits. 
| bo 
a KELVIN-VARLEY CIRCUIT 
1 J e° x Dials Input Resistance 
Bee ¢ Type * (Accuracy +0.05%) Price | 
¥ o 8350 a 70,000 $140.00 
> 8349 4 50,000 145.00 
to co 8348 4 100,000 150.00 
a Ife * RESOLUTION—Any ratio between 0.0000 and 1.0000 in steps of 0.0001. 
o-~o Pa 


























Ohm Total Resistance : 
Type Dials Steps (Accuracy +0.1%) Price 
837 4 0.1 1,000 $126.00 
835 1.0 10,000 139.00 
836 4 10.0 100,000 146.00 
49 5 0.1 10,000 165.00 
HH} 5 1.0 100,000 176.00 











SHALLCROSS MANUFACTURING COMPANY, SELMA, N. C. 
See us at the ISA Show, Booths 1417-1419 


Fort 
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Here ts Why! 


You can dispense with oil filters and dust filters when 
you install ©Nash® Clean Air Compressors. You can save 
the cost of maintaining these devices. You can greatly 
reduce instrument maintenance costs. For the Nash em- 
ploys no internal lubrication, therefore no troublesome 
oil is in the delivered air. Moreover, air from a Nash 
is thoroughly washed and cooled as it passes thru the 
pump. Dust in the plant atmosphere, even fly ash, is im- 
mediately removed. 

®Nash® Clean Air Compressors are simple, with only 
one moving element. No valves, gears, pistons, sliding over a long pump life. 
vanes, or other enemies of long life and constant perform- 
ance complicate a Nash. No aftercoolers are needed. You Low maintenance cost. 
will find it profitable to investigate these pumps, now. HHlNVANAUNUINUUAVRROUSUUANANUOOON0)U004000004000OQ0EE AQUA SORUUAUE AOU AG 


NAS | ENGINEERING COMPANY 
370 WILSON, SO, NORWALK, CONN. 
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No oil filters. 
No dust filters. 


No internal lubrication to 
contaminate air handled. 


No internal wearing parts. 

No valves, pistons, or vanes. 
Non-pulsating pressure. 
Original performance constant 


HN 
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sniffs out 
microscopic leaks! 






OHIO 
NITROUS OXIDE 





Infrared determination of nitrous oxide gives you a highly 
sensitive, clean and flexible method of leak detection when 









®@ Odorless and Inert used for test pieces of many sizes, and for large and small 
®@ Nontoxic ; quantities. Just a few parts of nitrous oxide can be 
© Noncorrosive detected in a million parts of air. 





@ Nonflammable 
®@ Economical 
@ Will not contaminate test pieces 


Audible or visual warning devices may be used. 
This method is insensitive to usual atmosphere components, 







such as moisture, carbon dioxide and hydrocarbons. 










Nitrous oxide offers you top efficiency, and does so at an 
FREE TECHNICAL AID is available in the use of 









nitrous oxide for leak detection on pressure vessels, exceptionally low cost when compared to other gaseous agents. 
piping systems, auto suspension systems, or in any 

other problem concerning leak detection. For further : : 7 ; ; iow 

written information, please write Dept. IA-1 requesting Ohio, the world’s largest producer, assures you of 

tn Fale tetntnee ; nationwide availability of nitrous oxide through its 32 

1A Chemical, Physical and Pharmacological Properties 7 ; 

of Nitrous Oxide with Results of Corrosion Tests. branch offices and over 70 warehouse points. 






1B Gas Service Equipment for Nitrous Oxide Supply. 






“Service is Ohio Chemical’s Most Important Commodity!” 







Dept. IA-9 
Please send me Bulletins 1A and 1B, described above. 
0 @ 

Firm Name : 
Address ‘ ; 

OHIO CHEMICAL & SURGICAL EQUIPMENT CO. ie iin aie 

Madison 10, Wisconsin 

Your Name Title 







(A Division of Air Reduction Company, Incorporated) AIRCO 








At the frontiers of progress you'll find Am Air Reduction Product Ohio: Medical Gases and hospital equipment © Airco: Industrial gases, welding and cutting equipment, and acetylenic 
chemicals © Purece: Carbon dioxide, trquid solid (Dry Ice’) © National Carbide: Pipeline acetylene and calcium carbide © Colton Chemical: Polyviny! acetates, alcohols and other resins 
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Foxboro introduces 


ELECTRONIC 
CONSOTROL* 
INSTRUMENTATION 


On September 15th, at the I.S.A. Show in Philadelphia, The Foxboro Company will unveil 
Electronic Consotrol Instrumentation ...counterpart of its world-famous pneumatic — 
line. 7 x 7 Including a complete range of transmitters, indicators, recorders, controllers and 
valve operators, Electronic Consotrol Instrumentation covers every function in the control 
loop...provides advanced-design electronic control systems for all modern requirements. 
7 + # In these systems, process measurements such as temperature, pressure, flow and level, 
are converted to a proportional current signal at the transmitter. Long-distance transmission 
is instantaneous...over unshielded lines...to small-case, Consotrol panel-type receivers at 
the central control station. 7 + + The full story on this major Foxboro contribution to better 
process control will be presented in Booth No. 12-72 at the I.S.A. Show. Or, write for compre- 
hensive Bulletin 21-10. The Foxboro Company, 469 Norfolk Street, Foxboro, Mass. 


*Reg. U.S. Pat. Off. 


FOXBORO 


REG. U.S. FAT. OFF. 


Foxboro makes a better instrument... 
or Foxboro doesn't make it 
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BOOK 
Reviews 





Techniques of Magnetic Record- 
ing. by Joel Tall [¢1958.] Macmillan 
Co.. New York 11. N.Y. 472p. $7.95. 
81. in. Clear. non-mathematical treat- 
ment. Briefly outlines development 
since the first U.S. patent (to Poul- 
sen) in 1899, In addition to funda- 
mental theory, techniques. and main- 
tenance. gives attention to recording 
in special fields. More than 30 pages 
are devoted to “recording sound in 
nature” by Dr. P. PL Kellogg. 


Digital Techniques for Computa- 
tion and Control, by Martin L. 
Klein. Harry C. Morgan and Mil- 
ton H. Aronson. [¢1958.]  Instru- 
ments Publishing Co.. Pittsburgh 12. 
Pa. 5392p. $6.00. Offered as the first 
exhaustive treatment of the subject, 
with much material not) previously 
published. Prepared as a course for 
practicing professional engineers and 


technicians. 


Lectures on Strain Gage Tech- 
niques, by William MI. Murray and 
Peter K. Stein. 2v. ©1957. Univ. of 
California at Los Angeles and So- 
ciety for Experimental Stress Analy- 
sis. 657p. unbound. 107, in. Pre- 
sented at Univ. of California at Los 
Angeles. Aug. 19-23, 1957. Repro- 
duced from typewritten copy. 


Handbook of Electronic Meas- 
urements [Fd. 2.]. v. 1, edited by 
Moe Wind. [1957.] Interscience Pub- 
lishers, New York 1, N. Y. various 
paging. $15 for 2v. 1114 in. Presents 
fundamental deals 
with equipment and procedures for 
measurement of voltage and current, 
power. impedance and circuit ele- 
and frequency and wave 


principles. and 


ments, 
length. 


Engineering Systems Analysis, 
Robert L. Sutherland, 224 pages. 
cloth, Addison-Wesley Publishing 
Co.. Reading, Mass... 1958, $7.50. 
Written for students of engineering 
at the undergraduate level, this book 
covers the response of elementary 
systems (mass-spring-damping, L-R- 
C, ete.) in thorough manner, and 
then introduces the subjects of feed- 
back control and analog and digital 
machines. 







the tape 


uid 
that helped 


Our satellites 
into orbit... 






































SOUNDCRAFT TYPE A TAPE FOR DIGITAL RECORDING 


provides higher signal output and 
greater retentivity ... plus unique 
surface hardness and high thermal 
Stability. Soundcraft’s exclusive 
Micro-polishing and Uni-level 


ployed a most reliable magnetic coating processes help provide the 
electrical and physical uniform- 


medium — Soundcraft Type A : 

Tape. Only Soundcraft Type A ity found only in Soundcraft 
Tape has electrical and physi- @ Type A Tape. Send for de- 
cal stability to merit selec- ; tailed Type A Brechuse! , 

tion in these vital missions < 
...and in your own instru- 
mentation applications. 

The RCCH oxide formu- 

lation in Type A Tape 


The Ford Instrument guidance 
system in Army Jupiter-C missiles 
that launched the Explorers into 
space...and the recording system 
in the Navy’s Vanguard...em- 












One tape can’t serve all 
needs...For Your Tele- 
metering Applications... 
write for brochure on 
Soundcraft Type B Tape for 
Telemetering! 


FT conn 


Dep't A, 342 N. La Brea, Los Angeles 36 ras 
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Dep't IA, 10 East 52 St., New York 22 © West Coast: 
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CRESCENT 


POLYETHYLENE 
INSTRUMENT TUBING 
Costs Mas — 5 ities 2 Gnstall 


SIX DIFFERENT TYPES TO 
MEET YOUR SPECIFIC NEED 


CRESCENT POLYETHYLENE MULTITUBE is 2 to 37 precision 
Polyethylene tubes spirally cabled together for greatest flexibility. The 
tubing assembly is protected against mechanical injury by an inter- 
locked galvinized steel armor, Polyvinyl Chloride sheath, or other 
sheaths, as below. 


CRESCENT POLYETHYLENE PRECISION INSTRUMENT TUBING 


TYPE P is manufactured from the best high molecular weight virgin Polyethylene compound and TYPE 
\P of high modulus virgin Polyethylene compound selected for their superior resistance to environmental 
stress cracking and aging. Extensive research, improved manufacturing methods and rigid test standards 
have developed CRESCENT Polyethylene tubing to its present level of highest quality. It is furnished as 
single tubing in 44”. 3.” and 14” sizes in up to eight bright colors. It is used exclusively in manufactur- 


ing CRESCENT POLYETHYLENE MULTITUBE in types as follows: 
STANDARD TYPES ” wee a 


aera i ; VRRRi rrr ree 
rYPE PA~—-Interlocked metallic armor provides com- 
plete mechanical protection. 

TYPE PAT—Polvyvinyl chloride sheath over the armor 
adds corrosion protection for the armor. Can be buried 
in the earth. 


TYPE PT —PVC sheath gives limited mechanical pro- 


wf 


TYPE PAT 


aia iia tai Sl diac ——— 


SPECIAL SERVICE TYPES TYPE PT 


TYPE XPT-U—Extra heavy PVC sheath over high ' 
modulus TYPE XP tubing permits direct burial, or use 
above ground where subject to moderate abuse. — 


TYPE XPT-U 


TYPE XPT-F—Same as XPT-U with heavy asbestos 
braid and outer PVC sheath. Provides time delay in 
event of flash fire. 

TYPE XPT-FA—-Same as XPT-U with heavy asbestos 


braid and interlocked metallic armor. Provides complete 


mechanical protection, as well as time delay in event of a. 
flash fire. we 


TYPE XPT-FA 


Write for complete information on these types, as well Visit us at Booth #1155 at 1.S.A. Show, Philadelphia, 
as types employing copper or aluminum tubing. Ask for Sept. 15-19, to discuss this answer to low cost pneumatic 
new bulletin No. 458. instrument tubing problems. 


CRESCENT INSULATED WIRE & CABLE CO. 


TRENTON, N. J. 


»re information circle 46 on inquiry card. 
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In many applications, a timer has a 
“standard” job to do throughout its 
expected life, never requiring a change 
of timing sequence. But in many others, 
its desirable to be able to change the 
timing sequence and the intervals mak- 
ing up the sequence in acomplete cycle. 


The new Cramer Type 511 and Type 
52! Cycling Timers fill the bill for a 
unit combining high accuracy with 
complete field adjustability of as many 
as eight) individual timed intervals. 
Although these timers can be supplied 
with preset cams to fit the needs of a 
present application, the added feature 
of adjustability makes them the ideal 
choice where the timing sequence may 
later be changed. 


Operation 


Applying power through an external 
sustained contact starts the timer, which 
continues to cycle until the control con- 
tact is broken. Full cycle time is the 
total time range of the timer specified, 
and may be selected from a large num- 
ber of available ranges. If desired, the 
timer can be wired to perform one 
cycle and stop. 

At the start of each cycle, the snap-act- 
ing SPDT load switches are in the int- 
tial positions specified (or established 
through adjustment) by the user. As 


wiz a J 





VARIABLE-CYCLE PULSE TIMER TYPE 650 
Makes or breaks an electrical circuit for 
a fixed period or “pulse” of 2 second to 
12'> hours, at continuously repeated in- 
tervals that are adjustable from 34 second 
to 24 hours. By choice of load connection, 
control can be based either on the fixed 
pulse time or on the adjustable interval 
between pulses. Cycling period can easily 
be changed during operation. 






the cycle progresses, each load switch 
is transferred by its operating cam to 
open or close its connected circuit at 
the required time and for the required 
duration. 


Timing Cam Adjustment 


Each SPDT switch is operated by a 
double cam, one section to close the 
switch to one contact, the other to 
close it to the opposite contact. Depend- 
ing on circuit wiring, either of these 
actions can “make” or “break” the 
load circuit. Each section of each cam 
is independently adjustable through a 
full }8O°, without disturbing any other 
cam setting, by means of a small span- 
ner wrench furnished with the unit. 
Adjustment is indicated on a dial which 
is marked in percent of total cycle 
time, permitting accurate selection of 
the desired “make” and “break” points 
for each load switch. 


Features 


TIME RANGES From | cycle in 6 seconds 
to | cycle in 48 hours. 


LOAD CiRCUITS — From | to 3 (Type S11) 
or from 4 to & (Type 521), each con- 
trolled by a totally-enclosed quick-make 
quick-break SPDT switch rated for 20 
amperes at 125 or 250 volts AC (non- 


inductive ). 


THREE MORE WAYS TO SOLVE YOUR TIMING PROBLEMS 


i Fohiges, 
[a ee # pies 4 


ADJUSTABLE PERCENTAGE TIMER TYPE 610 
Makes or breaks an electrical circuit for 
a variable percentage of a basic fixed cycle 
time. Desired percentage of total cycle 
time, for ON or OFF control of the timed 
device, is adjustable from 4% to 96% in 
steps of 1°7. Total cycle-time ranges from 
15 seconds to 24 hours. Internal connec- 
tions can easily be arranged so that the 
load circuit is either closed or open for 
the indicated percentage of the full cycle. 






New program timer features complete adjustability 





Field-Adjustable Program Timer Type 521 


OPERATING TIME Minimum operating 
time for each circuit is approximately 
1 30 of total cycle time. 


ACCURACY \t operating point of any 
one circuit, 142°; between any two cir- 
cuits, 3 

MOTOR Cramer high-torque synchro- 


nous, for 115 and 230 volts, 25, 50 and 60 
cycles. Motors for operation on DC or at 
other frequencies are available in limited 
time ranges. 

For detailed information and complete 
specifications, write Cramer Controls 
Corporation, Box 5, Centerbrook, Conn. 








TYPE 571 


CYCLING TIMER 
Provides reliable and inexpensive control 
of repetitive switching for built-in appli- 
cations. One through four poles, SPST or 
SPDT open-blade switches with contacts 
rated at 30 amperes, each controlled by a 
timing cam specially cut to user’s require- 
ments. 18 standard speeds from | rpm to 
Ys rpd, plus many special time ranges. 


CRAMER CONTROLS 


CORPORATION 
Box 5, Centerbrook, Connecticut 
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for 
YOU... 
something 


SPECIAL 


every month 


During 1958, about the I5th of every month, a 
special-subject issue of Instruments and Automa- 
tion is delivered to the Post Office at Pontiac, 
Illinois for world-wide distribution to I&A sub- 
scribers. 


We will earmark a monthly special for you, if 
you will return the coupon below. 








SPECIALISSUES FOR1958 ! 


January—Systems Engineering 
February—/lron & Steel Automation 
March—Strain Gage Instrumentation 
April—Nuclear Instrumentation and Reac- 


May—Recording Techniques, and 
June—Numerical Readout 
July—Environmental Control 


August—Scanners for Process Variables, and 


September—Combination Valve Operators, 
October—Delay Lines, and Environmental 


November—Mathematical Tools 
December—I/ndustrial Weighing 


INSTRUMENTS & AUTOMATION, 845 Ridge Avenue, Pittsburgh 12, Penna. 


No other publication gives you the depth of 

treatment .. . the quantity and quality of indus- 

trial instrument control coverage . . . that you'll 

find in each issue of Instruments and Automation 
. and all for as little as 25c¢ an issue.* 


Use the coupon to SUBSCRIBE NOW. 
*at the 3-year for $9 rate. 


Enter my subscription for three years [| at $9. 


(| prefer one year [1] $4; five years [] $10.) 





tor Control 





IMPORTANT: fill in COMPLETELY 








Automation Show Preview 


Recorder Survey 


and Survey of Numerical 
Readouts 


Test Equipment Survey, plus the 
1959 IGA BUYERS' GUIDE 





I ics cictsalesninhcisbieiaitais 


ESET et roe __. Title 
Company Name __ 


Co. Address (STREET) iain lias aaa ai acd 


Zone___. State 


Company's Business 
or Product ______ ale oe ee 


OFFER GOOD ONLY IN JU. S., U. S. POSSESSIONS, AND CANADA. 


BILL ME [] 
PAYMENT ENCLOSED [7] 


ALREADY A SUBSCRIBER? AN ASSOCIATE WOULD APPRECIATE THE OPPORTUNITY TO USE THIS COUPON, 
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FORCED GRAFT 


NEW BAILEY 
Multi-Pointer Gage 


MILL FORCED 
PRESSURE DRAFT 


...has twice as many indicators 







a 


THREE MERE) Poeos SORRR REED p: 






...No taller than a telephone! 


Now the popular versatile Bailey Multi-Pointer Gage has 

been reduced in size to conserve control panel space—without 

loss of easy readability. 

Each new Multi-Pointer Gage Unit offers you these three 

choices to— 

1. Measure and indicate draft, pressure. differential pressure 
and level. 

2. Transmit above variables either pneumatically or elec- 
trically to remote indicators. recorders and /or controllers. 

3. Receive and indicate any measured variables which may 
be transmitted pneumatically by standard SAMA ranges 
of 3-15 psig. or 3-27 psig. 

FEATURES 

Compact Size—‘I'wo large, easily-read 7” scales in space only 

1 inches wide. 


Wide Range Selection — Standard ranges from 0-0.5 in. H2O 
to 0-5000 psig available. 


ore information 





See it at the ISA Show 


Instruments and controls for power and process 


BAILEY METER COMPANY 


1041 IVANHOE ROAD ° 


in Canada—Baliey Meter Company Limited, Montrea! 
: cle 49 on inauiry card 


Choice of Standard Colors — Satin Black, Slate Gray, Moss 
Green, or Terra Tan may be selected as an exterior color at 
no additional cost. 
Colored Scales — Scales available in white, red, green, blue. 
yellow, or orange. 
Fluorescent Illumination — All gages have slideout unit con- 


taining bulb and starter for ease of maintenance. 


Readily Accessible Adjustments — Zero adjustment made 
from front of gage. Other adjustments made from rear of gage. 


Two-point Positive Mounting — Gage unit mounted with two 
clips... no holes to drill or studs to weld. 

Unlimited Indications — Any number of basic two-indicator 
units may be placed side-by-side to provide indications of 
related factors. Each two-indicator unit is separatel ymounted. 


For additional information, call your local Bailey District 
Office, or write us direct. G47-1 





CLEVELAND 10, OHIO 
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OUT OF RESEARCH...NEW PRODUCTS FOR AMERICA 


Avco Research and Advanced Development announces 


the avallability of. - + « truly new, truly advanced equipment for industrial and 
military research programs . . . equipment that will greatly 
improve existing techniques and enable achievement of research 


and development objectives. 


Instrumentation—Avco’s Kerr Cell Shutter, represen- 
tative of our advanced instrumentation, is an extremely 
compact unit capable of precision exposures from 0.1 
microsecond down to 0.01 microsecond. 


Data Processing—Avco’s Transistorized Building Blocks 
provide a new dimension to designers of special purpose 
control devices. 


Environmental Equipment—Avco’s Acoustic Noise Gen- 
erator simulates, in the laboratory, noise produced by 
missile and jet engines. 

Only creative scientific thinking and the most pro- 
gressive practical engineering could yield so unique an 


equipment program. Other current projects of the Research 
and Advanced Development Division of Avco... one of 
America’s largest, most complete technical organizations 
. .. promise to yield equally striking results. 


Kesearch & Advanced Development Further announcements will be forthcoming over the next 


Marketing Department, several months. We intend to supply American industry 
207 Lowell Street, Wilmington, Mass. with the products of research. 








| SEE AVCO’'S HYPERSONIC INSTRUMENTATION, BOOTH 1618, ISA EXHIBIT, PHILADELPHIA, SEPT. 15-19 | 
f e int ston circle $0 on inauiry card. 
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| Panhandle 
! Pete 


T. R. System 
Analyzer 


Friends, are you confused over 
this issue of “Systems or Hardware” 
which has the industry agog? Are 
your ears sore from listening to all 
the pros and cons of the arguments? 
Does your mind reel with thoughts 
of the metaphysical wing-flapping 
vou are asked to consider? Are your 
\ cocked from looking at the 
flummery of systems? Have you 
ridden on the bandwagon of | sys- 
tems engineering — until you have 
blisters on your seat of knowledge? 
Have you had to walk home from 
lectures on “Automation—-The hope 
of the Future!’~ Does your back 
hurt? Hmmmm? Well WESCO! 
does it again--with the T. R. Sys- 
tem Analyzer. 

The first installation of the Model 
T. R. System Analyzer already has 
been made in the West Virginia 
Electronic Coke and Petroleum Com- 
pany; all phases of management. 
production, labor, maintenance, 
profits and losses (losses? What am 
i will be serutinized by 





eves 


1 saying’) 

the T. R. 
The sketch shown of the T. R. Sys- 

tem Analyzer is published through 


the courtesy of Mr. Bus Wallace. 
Chief Engineer, WESCO! Usually 
our genial Salesmanager Waldo 


Klapsaddle handles these things, but 
Waldo isn’t genial today nor is he 
in the office. (It seems Waldo pur- 
chased a rotary grass-cutter which 
worked so well in his yard that Wal- 
do thought he’d try it out in his 
back pasture where there were some 
thistles to cut down. Everything went 








along pretty good until Waldo ran 
the mower over what he thought 
was a big ant hill at which time 
Waldo said “Everything turned 
brown.” Ha, ha, ha! It turned out 
Waldo lost the ends of his toes and 
won't be out to work for some time. 
Waldo is also selling a cow.) 

But, quoting Mr. Wallace in 
Waldo’s absence: “Cuz, we are fol- 
lowing the trend towards so-called 
packaged equipment. | am in a good 
position to know what our customer 
wants and he wants integrated sys- 
tems, not components or problems. 
The problems he has: he wants an- 
swers, bang. bang, bang. Our prob- 
lem is to give a reasonable amount 
of service in order to allow a mod- 
est amount of profit—-say 3.456% to 
he exact. We have worked twenty 
years on this development. We now 
know so much that this new instru- 
ment was designed and built in 30 
days. 

It can be set into a plant, plugged 
in. a few simple connections made 
and, in a minute’s time. be savings 
thousands of dollars. Featuring me- 
chanical. pneumatic, hydraulic, elec- 
trical and electronic components plus 
vacuum tubes, gas tubes, NPN and 
PNP transistors, magnetic ampli- 
fiers. solid state, liquid state and 
gaseous state amplifiers as well as 
analog. digital, analog-digital, dig- 
ital-analog, minimum-maximum de- 
cision circuitry, plus our amazing 
780,000 word per micro-second en- 
coder, this system analyzer is out of 
this world. If you don’t see what you 
recognize, ask us because it’s there 
someplace. At a price of $45.758.- 
800.41 (including a spare tape and 
set of charts) we look forward to 
supplying American Industry with 
another ‘first’ in the line of new 
tools. 


Panhandle Pete 








{ 


| 
| 
| 
| 
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HIGH PRESSURE 
TRANSDUCER 


























In each Hawk missile launcher de- 
veloped by Northrop Aircraft Inc., 
two Servonic H-42 pressure trans- 
ducers provide damping in the servo 
systems which operate the azimuth 
and elevation controls. A radar im- 
pulse furnishes guidance and slews 
the missile carriage to the proper 
position for launch. The Servonic 
transducer senses the pending oscil- 
lation in the hydraulic system due 
to the inertia of the moving mass 
and applies a correction signal to 
the servo amplifiers controlling hy- 
draulic pressure so that each oscil- 
lation is counteracted. This provides 
a stable motion as the platform is 
brought to rest in the correct firing 
attitude. 

























The use of the H-42 in the Hawk 
launcher servo systems is typical of 
the many application capabilities of 
Servonic pressure transducers in ex- 
treme environmental situations. 








H-42 SPECIFICS: 
Range: +4,000 psid. 
Linearity: +0.5%. 
Hysteresis: Less than 1%. 

Resolution: 0.2%. 

Vibration Effects: Less than 1% at 20g. 
Shock: 30g. 

Complete Details in 

Technical Bulletin SI-581 


fi = paVAOIN ELC 
INSTRUMENTS, INC. 


Way 















640 Terminal 
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For more information circle $1 on inquiry card. 
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Your newest man can operate 
and maintain this controller 


He’ll catch on quick to the Bristol Series 500 Controller without a complicated, 
lengthy training period. 

In fact, your plant can have Bristol Series 500 Controllers, even if you don’t 
have a formal instrument department at all. Many small instrument users are 
doing this today. Yet the 500’s performance is such that one of the largest, 
most widely known chemical companies in the country just bought seventy 
500’s for its exacting procésses. 

Here are the big reasons the 500’s a favorite with all instrument users, both 
large and small: (1) Basic simplicity of the operating mechanism; (2) Bristol 
measuring elements insure the utmost accuracy. 

Another big simplification: You can exactly calibrate the Series 500 Control- 
ler with only one single adjustment, even after complete disassembly and re- 
assembly with replacement of parts. 

Get complete data on Bristol Series 500 Pneumatic Controllers now, before 
you order another instrument. Write for bulletin A 130, The Bristol Company, 
113 Bristol Road, Waterbury 20, Conn. 8-19 


Several hundred standard models meet every process requirement including: 


These problems: These operating modes: 


1. Cascaded control 
2. Selective control 
3. Ratio control 


1. Fixed narrow band (on-off) 

2. Proportional—to 100% and to 30% 
3. Reset with wide band—to 400% 

4. Derivative (rate) 

5. Reset plus derivative 


B R i Ss i  @ ) L TRAIL-BLAZERS IN PROCESS AUTOMATION 


AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING INSTRUMENTS 


rcle 52 on inquiry card. 


4. Time program control 
5. Pneumatic Transmission 


is e O ation 
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Reset Action Stops(in cylinder), 
another Bristol exclusive on reset 
models. 


Zero Derivative Setting, ¢xclu- 
sive with Bristol on derivative 
models. 


Precision Bristol Measuring El- 
ements insure accuracy. 


Built-in Calibration assures per- 
manent accuracy of controller ac- 
tion. 








“Ged ix7 G/5 


the ideal computer 


> 


for “on-line 


data processing and control 


Process controls 
TYPICAL Missile tracking and impact prediction systems 
SYSTEMS 
WHERE 
THE G-15 
CAN BE 
USED 


Engine test stand data reduction and control 
Wind tunnel data reduction and control 


Real time position determination for mobile 
missile launching sites 


0 8000906 


Machine tool controls and many other open 


and closed lo 


pp systems 


A — D Converter D —>» A Converter 


Direct 
Memory 
Connections 


Photo Tape Reader 
and Punch 


Communications 
Devices, Etc 


Magnetic Tape Units 


In use now, as a part of several systems, the Bendix G-15 

has proven itself the ideal digital computer for data reduction 
and control. Its high speed... versatile command structure... 
widely varied methods and means of input and output... 

small physical size...and its low cost, all contribute to the reason 
why the G-15 is being selected for use in more and 

more on-line applications. 

The G-15 is the fastest general purpose computer in the low 
price field. For real-time control applications, this speed is often 
important. In at least one case the G-15 has been chosen 

for real-time computation where only a million dollar computer 
has ever been used before. 

The versatility of the G-15’s basic programming system con- 
tributes heavily to its ability in on-line applications. Commands 
are available for shifting with tally, extracting and assembling of 
words, overflow indication, branching, block data transfer, 

and many other special functions valuable in on-line use. 

Perhaps of greatest importance is the computer's unique variety 
of input-output possibilities. The basic G-15 includes an 

electric typewriter for input-output and control, as well as a 
paper tape punch and magazine loaded high-speed photoelectric 
tape reader. Punched card, and magnetic tape units are 
available and all may be connected at the same time through" 
the computer’s buffered input-output registers. 

Other devices such as A to D or D to A converters may be 
connected simultaneously or in place of the above mentioned 
accessories, and operated under control of the computer. 

Finally, information can be directly written on or read from the 


memory drum, under control of special external devices. 


Note that all of these methods of input and output 

can be utilized without any modification of the computer. 
Connectors are provided on the rear of the G-15 for 

each type of input and output described. 


If ruggedness is required, the G-15 can prove an enviable record, 
Two of them have been in use for well over a year bolted 
directly to the deck of a ship, and have shown a performance 
record to be envied by any computer based on solid ground. 
During a recent six months period the average up-time for all of 
the over 100 Bendix G-15’s in the field was 95.4%. 

The G-15 is compact, too, occupying just six square feet of 

floor space. Of course, it can be used as a powerful general 
purpose computer, as well as for on-line applications. A variety of 
simplified programming systems is available, including the 
renowned INTERCOM 1000, which can be used after 

four hours training or less. 

The reasons are many... but the fact is that more and more G-15’s 
are being leased or purchased for on-line use. If you would 

like to discuss your own requirements, we would be pleased to 
work with you. Write Department J-6 for information. 

If you are going to the ISA show, our specialists and the G-15 
will be there in booths 1440-1541. 


“Gerd 


Card Reader-Punch 


DIVISION OF BENDIX AVIATION CORPORATION 

LOS ANGELES 45, CALIFORNIA 

e 53 on inquiry card. : 
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TRANSISTORIZED 
PREDETERMINING 
COUNTERS 


@ 5,000 counts per second 
e Instantaneous recycling 
e Increased reliability 

e Industrial design 


@eeecoeoeoeoeoeoes Ls) ccecccccccsccscccccccecsccecoees 


— 


A versatile group of transis- 

torized production counters 

=—=-——. designed for industrial appli- 

cations. Any number of decades can be furnished 
depending upon your requirements. 


Can be operated by non-technical help merely 
by setting the selector knobs to the pre-set 
quantity within the range of the instrument. 
These counters are ideal for batch control, 
sequential predetermining, or accurate 
length control in such applications as 
packaging, coil winding, slitting, stacking 

and material handling. 


Hartford, Conn, « Greenville,S.C. * Altoona,Pa. « Chicago * New York 


For more information c 
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The use of transistors means that heat — the 
enemy of reliability — has been eliminated. This 
reduces warm-up time and increases depend- 
ability. Printed circuits and simplified wiring 
further insure long trouble-free operations. 


Standard counters are completely enclosed in at- 
tractive industrial cases, but can also be sup- 

plied without enclosures for panel mounting. A 
photo head to actuate these counters can be fur- 
nished in many configurations. Batch totalizers 
with push-button reset and special modifications 
of basic components can be furnished on request. 

This is your complete package for predetermin- 
ing counting at high speeds. Send for your copy 
of the new specification bulletin outlining the 
complete range of the series 1604 counter line 
today. 


. Veeder-Root 


INCORPORATED 
Hartford 2, Connecticut 


Los Angeles * SanFrancisco * Montreal * Offices and Agents in Princip! Cities 










INSTRUMENT ENGINEERS... 









here’s a 
money-saving 





ft 
iH 


omer 





a . 
small valves 





You can stop worrying about heavy-handed 
operators ruining the stem points and seats 
on your small valves when you install Hoke’s 
new 270 Series bar stock valves with plastic 
pointed stems. Let them ‘‘tighten down” 

all they want, because these long-wearing 
nylon or corrosion-resistant Kel-F tips have 
taken 700 cycles of operation at 3500 psi using 
twice the normal closing force—and the valve 
did not leak across the seat. They'll save you 
money three ways—cutting valve replacement, 
down-time and maintenance. 




































Use this new Hoke valve for vapor or vacuum 
leak-tight closure, in service up to 5000 psi. 
It also minimizes opening pressure surges, and 
meets applicable MIL specs for use on high 
pressure compressors. Available in 4%” or %” 
sizes, globe or angle pattern, with O-ring or 
Teflon packing. All valves can be 
panel-mounted. 
















TH AMPERITE 


50% 2% 






Complete information 


is yours on request. 4 oul 


Write us today. 







HOKE INCORPORATED 


FLUID CONTROL SPECIALISTS 
3! Piermont Rd. 
Cresskill, N. J. 


Visit Hoke's Booth +1532 at the ISA Show, Sept., 15-19 














For more information on Delay Relays circle 149 on inquiry card. 
For more information on Ballast Regulations circle 55 on inquiry card. For more information circle 56 on inquiry card. 
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SPEEDOMAX H 


PRIMARY 
ELEMENT 


PROGRAM UNIT 


INPUT 


FINAL 
CONTROL 
DEVICE 


Reproduce your time-temperature cycles exactly 
with L&N cam-type program control 


At the flip of a switch you can heat... soak... 
and cool at a preset rate for a preset time with 
L&N’s improved cam type program control! 
Whether your program is linear or non-linear, 
this control will continuously regulate input to 
reproduce your cycle...again and again. 

Heart of the system is the program unit. 
Essentially it’s a motor-operated cam and a con- 
trol slidewire. The cam is calibrated .. . making 
it extremely easy to lay out and cut to any time- 
temperature cycle. Changing a cam to meet a 
new program takes only a minute. For additional 
flexibility, the unit has seven standard speeds... 
permitting a multiple number of programs. 

Other elements in the control system include a 
primary element, a Speedomax® recorder and as- 
sociated control relay, and a final control device. 


Page 1514—-Instruments & Automation —Vol. 31 


Any change detected by the primary element and 
measured by the recorder is checked by the pro- 
gram unit, which regulates the final control de- 
vice to keep the process on cycle. 

Also available is a motor-operated front set- 
ter type of program control. Recommended for 
linear programs only, this system offers great 
flexibility within the range selected. 

30th types are available for Two-Position or 
proportioning control ... will regulate input to 
electric or fuel-fired furnaces. 

Can your process benefit from programmed 
heating and cooling? If so, it'll pay you to in- 
vestigate L@N program control. For more infor- 
mation, call your nearest L&N office, or write 
4955 Stenton Ave., Philadelphia 44, Pa. Ask for 
Data Sheet ND46-33(4). 


HE ii 
nL 


LEEDS |: NORTHRUP 


Instruments |)) %j'} Automatic Controls « Furnaces 
ta 


















HILIPS ELECTRONICS IN- 

DUSTRIES of Toronto, newly 

entered into the field of indus- 
trial measuring and recording ap- 
paratus, recently mailed 1450 ques- 
tionnaires to Canadian industries 
utilizing process control instrumenta- 
tion. The replies were interesting. 
highly informative and in some cases 
almost startling, 

The past ten years have seen 
Philips rise as a leader in the field 
of scientific research apparatus in 
Canada. Philips’ X-ray spectrographs 
and diffractometers are presently in 
use in most of Canada’s major uni- 
versities. and their electron micro- 
scopes are well known, 

Philips recently announced an 
entry into the industrial equipment 
market. 
instruments over the past two to three 


(An impressive build-up of 


years now enables Philips to offer 
apparatus for measuring, recording 
and controlling temperatures, pres- 
sures, strain, pH, ete. Custom installa- 
tions are also being offered for elec- 
tronic weighing and continuous \-ray 
spectrographic analysis. 

One of the important facts that 
Philips Electronics Industries wished 
to know was “what technical journal 
serves the field of process control and 
instrumentation best?” Of the dozen 
journals mentioned in the replies, /n- 
struments and Automation was well 
out in front with more than 60% of 
the first place votes. The remaining 
40% of the votes was divided bhe- 
tween ten other publications. 


Canadian Industry 
-its likes, needs and attitudes 


Report on the market for in- 
dustrial measuring and 
ing apparatus in Canada, as re- 
vealed by an independent survey. 


record- 


The survey was aimed at Canada > 
major industries utilizing process 
control apparatus, these being the 
mining. pulp and paper, chemicals 
and petro-chemical industries. 


Questions and Answers 


The following is an analysis of the 
answers to the specific questions in 


the Philips questionnaire: 


(Question 1-—-‘Of the many instrument! 


catalogues you receive, which com- 
panies produce the most useful?” 


1. Minneapolis-Honeywell Regulator 
Co. 


. Foxboro Company. 
. Taylor Instrument Companies. 
. Bailey Meter Company. 


. Mason-Neilan Div. Worthington 
Corp. 


no &- WwW HY 


6. Fischer & Porter Company. 
7. Leeds & Northrup Company. 


8. Bristol Company. 
Many others were mentioned. 


Question 2——“In your opinion what 
technical journal serves the field of 
process control instrumentation 


best?” 


1. Instruments and Automation 
2. ISA Journal 


se plember 1958 






editorial 





MICHAEL K. SHELLEY 


Toronto 17. Ont. 






3. Control Engineering 


4. Instruments & Process Control 


(U.K.) 


5. Pulp and Paper Magazine of Can- 
ada 
Taylor Technology 
National Petroleum News 


Oil and Gas Journal 


6. Instrument Engineer (U.K.) 
Industrial Engineering Chemistry 
Engineering Journal (U.K.} 


Question 3 “What new products in 
the instrumentation field would you 
like to see developed 7” 
No. of users who 
mede suggest'on 


Consistency regulators (for stock 
particularly) 15 


A rapid and consistent method 
for measuring moisture in 
wood shavings or chips with- 
out drying the chips 
Moisture control of paper sheets 5 
Automatic continuous freeness 


tester for (measurements of) 
pulp and paper stock 4 


More rugged pH measuring in- 
struments to operate at a 
temperature and pressure of 
475° and 700 psi 5 


Electronic combustion controls 


Electrically operated control 
valves 10 

Electronic temperature control- 
lers 8 


Flow, pressure and density con- 
trollers 20 
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EDITORIAL —continuep 


... trend toward electronic controllers 


Question 4+ “Do you consider the 
trend is towards electronic or pneu- 


matic controllers?” 


Electronic controllers 60°/, 
Pneumatic controllers _17°/, 
Other opinions: “Both 
will continue to have 
applications; where ac- 
curacy over-rides cost 
oaukhaaian the trend 
is towards electronic in- 
struments; however, for 
general pressure and 
temperature controllers 
pneumatic instruments, 
at a lower cost than 
electronic, serve their 
purpose well." 6% 
No opinion 17%, 
100°/, 


Question 5—‘‘What conventions 
(technical meetings) do your com- 
pany engineers attend most frequent- 
ly?” 


Canadian Pulp and Pa- 
per Association 
Instrument Society of 
America 
Technical Association of 
Pulp and Paper Industry 
Institute of Radio Engi- 
neers 
Engineering Institute of 
Canada 
American Chemical So- 
ciety 

. American Society of 
Mechanical Engineers 
American Institute of 
Electrical Engineers 

. Canadian Institute of 
Mines and Metallurgy 
Canadian Power Show 
Canadian Institute of 
Sewage and Sanitation 


“What do you consider 
the optimum interval to see a manu- 
facturer’s representative?” 
° 
Monthly . 12%, 
Quarterly 65%, 


Question 6 
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Semi-annually 18°, 
Between monthly and 
quarterly ; 5%, 


Question 7——“Do you prefer graduate 
engineers as manufacturers repre- 
sentatives?” 


Percentage favouring 
graduate engineers _80°/, 
Percentage voting 


20°/, 


Those voting “no” could actually be 
placed in a “no preference” category 
because in almost every case an ex- 
planation was added to the effect that 
they are interested only in having a 
representative who has wide experi- 
ence and who is thoroughly familiar 
with the product. There were also a 
few qualified “yes” votes, five re- 
spondents pointing out that it is the 
experience that matters in this regard. 


Question 8—“Do you consider fac- 
tory training courses desirable for 
instrument technicians?” 


Yes 
No 


No opinion 


Question 9-——“To what extent does 
the Canadian content of the instru- 
ment influence your purchasing 
policies?” 


To a great extent 40%, 
A minor consideration 47%, 
Not at all ae A 


Three replied that they placed great 
emphasis on Canadian manufacture 
because of availability, spare parts 
and service; two mentioned that 
Canadian manufactured instruments 
take priority only if the price is 
“right”; one company explained that, 
regardless of where the product 
comes from, the factors that influence 
their purchasing policy are price, 
quality, reliability and delivery. 


Question 10-—"Do you prefer to buy 
either complete systems including 
engineering, or components to be in- 


troduced into systems?” 


|. Components to be intro- 
duced into systems 

2. Complete systems including 
engineering 


o/ 
7 /o 

- 
24%, 

\ few replied that their preference 
would be conditioned by the type of 
installation. For new systems (2) ‘s 
preferable; but for improvements to 
existing systems (1) is considered 
better. 


Question 11 asked for customers’ 
preferences as to (a) factory wired 
panels or (b) to do the work them- 
selves. 

60°/, 


Factory wired panels 
40°/, 


Do work themselves 


Question 12 inquired whether ade- 
quate application engineering infor- 
mation is received from equipment! 
manufacturers. 


Yes 73%, 
No 27% 


Question 13 “Has the service that 
you have needed from instrument 
firms in the past been satisfactory?” 


Yes 715%, 
No 28%, 


Question 14 “Has your company 
any interest in service contracts on 


a routine basis?” 


Interested 
Not interested 


26°, 
74%, 


Question 15—‘What percentage of 
the total dollar value of your com- 
panies’ process control equipment 
goes to instruments with applications 
for flow, pressure, temperature, level. 
etc?” 

Percentage of total vaiue 


of companies’ process 
control equipment. 


Flow 20%, 
Pressure 20%, 
Temperature 30%, 
Level - ass 20°, 
Other (pH, mechanical strain, 

moisture, radiation) 10% 


100%, 





1] 
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YEAR ‘ROUND BONUS! 


You Get More Than Just a 
Valve When You Buy BS«B’s / 


aly £ 0 


Specification of BS&B Super 70 Diaphragm / 
Control Valves on your next job will assure you / 





of getting all of the following: 


1. High Quality Product ...The BS&B Super 
70 Diaphragm Control Valve has high effici- 
ency and stability. In addition to thousands of 
hydraulic flow tests performed in the labora- 
tory, analysis of operating data gathered from 
Super 70’s on stream in customer plants sub- 
stantiate their excellent performance. 


2. Application Engineering ...Today’s com- Clamp Ring — 
plex processing problems require detailed anal- Fl Ring Cl 

ysis to determine proper instrumentation and joat Ring Closure 
control applications... accurate control valve 

sizing. This is a regular service to Super 70 

customers. 


3. Start-up Assistance... After helping cus- 
tomers select the right valve for a specific job, 
BS&B follows thru by assisting at plant start- 
up time. 


4. Time-saving Scheduled Maintenance . . . 
With the patented clamp ring—float ring clo- 
sure, valve maintenance can be done in a frac- 
tion of the time required by conventional type FI d 
valves...an economic must in future valve ‘ jangec — 

specifications. Gasket Closure 





BS&B Super 70 Valves are available in 
either clamp ring—float ring, sealed bonnet 
or flanged-gasketed body closures. Which- 
ever type you choose, when they’re “on 
stream” you’ll know that they’re exactly 
right for the job. 

Call your nearest BS&B office or representative 
now to discuss your present and future valve re- 
quirements. Or if you prefer, write for detailed 
information. 


BS: B= 


gel? 











. eh 
FR EXAMPLE of propuct EA? 


% 
* 


Brack, SivaAtits & BRYSON, INC. 


Controls Division, Dept. 4-V9 
7500 East 12th Street Kabsas City 26, Missouri. 


Baie ~ 


For more 
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N DESIGN AND ANALYSIS of the closed-loop 
control situation it is desirable, if not necessary. 
to express each element of the loop in mathematical 
form if the system is to be investigated analytically, 
either mathematically or by simulation. A useful way 
for such expression is by transfer function (an ex- 
pression relating the output of a device to its input). 
In process control loops the final element—the valve 
and its actuator is a critical component because most 
controllers and primary elements can operate faster 
than the final element. hence the valve and its actua- 
tor often become the limiting factor in the loop  re- 
sponse. This emphasizes the importance of expressing 
the valve and actuator in mathematical form. 

The combination valve actuator (one that uses a 
combination of pneumatic. hydraulic. or electric tech- 
niques) is a particularly important element in’ such 
analysis because combination techniques are used pri- 
marily to obtain premium dynamic response. It fol- 
lows that the response should be available in some 
form susceptible to analytical technique. 

Manufacturers of combination valve actuators were 
asked to express their actuators in mathematical form 
for use in analysis. Here are the replies--some mathe- 
matical, some only verbal. most by curves. 

These replies are significant. They show that most 
valve manufacturers are aware of the importance of 
mathematical expression— but that the form of expres- 
sion has not been standardized. nor have standard load 
conditions been accepted, 

There should be little difficulty in removing these 
two roadblocks to more rapid development of the 
process-contro!-loop art. The following is offered as a 
survey of the present state of the art in the hope that 





FIG. 3. RESPONSE of Mode! 75 E/P on an 8 
diameter Conofiow B-53 cylinder actuator using 
Moore Model 69-3 reversing relay for cushion load 
ing. Supply pressure is 25 psi: mean output pressure 
is 9 psi; sinusoidal input-current amplitude is 0.1 ma 
(2.5% full scale}; displacement volume is 50 cu in; 
tare volume is 5 cu in; mean piston position is !/, 
from top stop; piston stroke is |" for 0.5 to 5 ma 


/ full scale. 


input; actuator friction is hy A 








Valve Actuators 


it will stimulate groups interested in process instru- 
mentation analysis to press for (1) a standard method 
of expressing the dynamic response of valve actuators 
under (2) a standard set of load conditions. The data 
herein will be of value also to users of final control 


elements in process control loops. 


Conoflow Model E Electropneumatic Positioner 


The Conoflow Model FE electropneumatic positioner 
(Fig. 1) uses the Moore Products Model 75 E/P posi- 
tioner (Fig. 2), which has been adapted for use with 
the control systems of Leeds & Northrup: Manning. 
Maxwell & Moore: and Swartwout. 

Fig. 3 shows the response of the Model 75 


» 
9 
d 


E/ 
Positioner mounted on an &”-diameter Conoflow B-5: 


FIG. 4. FISHER Type: 340 [left] and 350 [right] 


electrohydraulic actuators. 


Fisher Governor Types 340 and 350 
Fisher electrohydraulic actuators( Fig. 4) are self- 
contained electrically-operated valve actuators that 
perform without the use of electronic amplification, 
using only a single force motor to control the hy- 
draulic pilot. The pilot systems use simple nozzle- 
flapper combinations to control hydraulic pressure 


evlinder actuator. (Figs. 5 and 6), 


INPUT FORCE 

MOTOR 

SIGNAL r 

FORCE 

INPUT - _~ MOTOR AIR BLEEO 
CYLINDER 

' ice Ca. Seen 
t+—V\VA—-+#9 VALVES 
™ FEED BACK 


ae BLEED 
i FEEO BACK CAM 


—FEED BACK CAM 


FEED BACK 
+ § 





Yyup 
ELECTRIC 





BY-PASS 
~~ VALVE 


























250 PS! | | DRAIN OFF j 

PUMP WITH } Le ~ CONNECTION j 1} ORAIN OFF 
INTERNAL | 1 } } ee" CONNECTION 
RELIEF VALVE r { | - : ee 


"a" = RESTRICTIONS 


3 SECTION PUMP 
WITH BUILT-IN 
RELIEF VALVES 








FIG, 6. FISHER Type 350 uses force motor to position upper flapper-nozzle 
A-B, which in turn positions flapper-nozzle NI-N2, which in turn controls 
500-psi hydraulic fluid to cylinder positioner. 


FIG. 5. FISHER Type 340 uses force 
motor to position flapper-nozzle unit 
NI-N2, which controls 250-psi hy- 
draulic fluid to cylinder positioner. 


September 1958-—/nstruments & Automation—-Page 1519 














MAGNITUDE RATIO 


| 








PHASE SHIF T-DEGREES 






































FREQUENCY - C.P.S. 


FIG. 7. RESPONSE of Type 340 topwork; 10-50 ma FIG. 8. RESPONSE of Type 

into 380-ohm (Foxboro) coil for travels indicated into 7900-ohm (Swartwout) coi 

on curves; 5% input amplitude at 30-ma mear On curves: a A input amplitude at 3-ma mean 

level. Response will vary with different coil Same response applies to all coil AUS 
draulic amplifier between 


actuator 


~~ ) ; = 3 : The transfer functions for the two actuators and for 
[wo sizes are available. Type 350 has a maximum 1 ileiak linia eenioameiiiall cain ioe Melee 
stem thrust of 2000 pounds and is available for use a E sae mee 
on valve sizes 14” to 16” with strokes from 10” to 3”. Fype 350 with 144” stem — I: 
Type 340 is designed to be used on average control T (s) 121 
jobs; it has a maximum stem thrust of 600 pounds and s* + 20s + 12] 


is available for use on valve sizes 15” to 4” with Type 350 with 3” stem travel: 
strokes from 7/16” to 114”. T ie 
: ae 4 (s) 
Performance curves are shown in Figs. 7 and 8. : 2 17.5 
= Y i.J0S 


Type 340 with °,’ stem travel: 
20.4. 


Performance specifications are as follows: 


Type 350 Type 340 T (s) 
Stroking Speed 0.37''/sec 0.1'"'/sec 7+ 13.7 
Max Stem thrust 2000 Ibs 600 Ibs fee : Lager en Pan 
Phase Respense 1.9 for "2" stem 0.7 for 7/16" stem Fype 340 with 112” stem travel: 
(cps at which 90° travel; 1.5 for I'/" travel: 0.56 for 34" - 
phaseshiftoccurs) stem travel, 0.8 for stem travel; 0.44 for P (s) 
3" stem travel 1'/2"" stem travel 


~ 





Comments 


"The attached curves covering We find that we are not able to It is possible for us to calculate 
frequency response constitute +l present a mathematical discussion of the transfer function of any of our 
only mathematical information our control valve in a manner which actuators, under a given set of con- 


have." we feel properly describes the opera ditions. However, such a mathemati 

ti f the actuator. Incidentally, we cal description would not be satis 
feel that the published data factory for system analysis unless the 
rot eal ; eae ape aie ’ onditions were duplicated in 
EE eee a OER ERMEEC. ON aE we have seen thus far on the various conditions were duplicated i1 


transfer function or mathematical 


e 
ot 


actuators does a proper job of de- he system. The transfer function 
scribing the operation. The data pre- 10 actuator is affected not 
ented has been either limited to a ly by the amount of work that it i: 


no-load condition or in some manner uired to handle, but also by other 


description nor have we prepared any 


data on response specifications. 


so that it does not really correctly ctors such as the relative physical 


give a comparison of actual perform position of the actuator versus the 
"Note that in the case of the pneu ance." instrument air signal. All of these 


matic-hydraulic positioner, the trans- factors would have to be clearly de 


fer function will vary with the ampli fined prior to any tests. . .f you have 
tude of peak to peak input. For thi established any standards for your 
reason it is generally better to make own purposes, we will be happy t 
use of the frequency response curve "We have not reduced the re- select one of our actuators and pro 
than to attempt to pin it down sponse and signal performance of our vide a transfer function in accordance 
mathematically. actuators to a mathematical analog with these standards.” 
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The eiven transfer functions are dimensionless. 
However. if it is desired to obtain the function in 
units of inches per ma. the transfer function should be 
multiplied by the total stem movement divided by four. 
The reason for the division by four is because the 
above actuators are supplied with a coil for a 1-to-5 


ma input. or a -+-ma operating range. 






GPE Controls Electrohydraulic Actuators 

GPE Controls* offers the RD684 and RF697 (Fig. 9) 
electrohydraulic valve actuators, both of which are 
based on jet-pipe control of hydraulic fluid to a piston 
actuator (Figs. 10 and 11). 


The transfer function of the 684 is: 
K/ (0.2D t. }) 


where K = 0.125 to 0.5 inch/milliampere; D is the 
differential operator d/dt. 
The 684 is down 3 db with 45° phase shift at 5 


radians/sec. 


Response specifications: 





Valve Stem Stalling Thrust: 1000 Ib with '/4 hp electric motor; 
1500 Ib with '/ hp motor. 


Valve Stem Speed: 0.7"/sec no load ('% hp}; 0.9"/sec 
(Y2 hp) 

Valve Stroke: '/, to 2 inches 

Frequency Response: About 0.7 cps in standard models. 

The transfer function for the 697 is: 

9595 Se 

where K -= 0.125 to 0.375 inch/milliampere. The 697 
is down 3 db with 45” phase shift at 1 radian/sec. 


Response specifications: 





Valve Stem Stalling Thrust; 235 Ib. 
Valve Stem Speed: 0.17''/sec no load. 


The transfer functions are for production units. 
Variations in dimensions within acceptable tolerances 
can affect the time constant of these (as well as any) 
valve actuators. The transfer function is for no load 
and will be affected by the addition of inertia. friction. 
or other types of loading. 

Different springs are used for various stroke 
ranges; this causes some deviation from the average 
time constant that will be no greater than 250% of 
the stated value. 


Hagan Pneumohydraulic and 
Electrohydraulic Positioners 

The Hagan pneumohydraulic positioner BM-435978 
(Fig. 12) has the response shown in Fig. 13. 

Hagan electrohydraulic positioners are available in 
two series—Model 80 and Model 600. Both use a 
magnetic motor driven 2-stage hydraulic valve (Fig. 
14). The Model 80 develops up to 20 useful control 
hp: the Model 600 up to 150 useful control hp. 

The transfer function of the Model 80 (from coil 
input to high-pressure valve-motion output) is: 


O.ls + 1 
(0.02s + 1)* (O.01s + 1)4 





* formerly Askania Regulator Company 
























FIG. 9. GPE CONTROLS electrohydraulic actuators 
RD684 (left) and RF697 (right). 

































FIG. 10. OPERATION of the GPE 684 EHVA. In- 
put signal moves jet-pipe relay that controls hy- 
draulic fluid to cylinder. 
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FIG. 11. GPE 697 is similar to the 684 in principle. 
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FIG. 14. HA- 
GAN electro 
hydraulic pilot 


valves use 2 


stage hydraulic 
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driving 


FIG. 15. RESPONSE of Hagan Model 


a 5x!0 hydramotor. 


The transfer function of the Model 600 
] 
(0.088 + 1) (0.008s 4+- 1) 


The response of the Model 80 and Model 600 driv- 
ing a 5xlO Hydramotor (rotary hydraulic actuator) is 


shown in Figs. 15 and 16. 


MMEM Electropneumatic and 
Electrohydraulic Actuators 


The American-Microsen Series 132 electropneumatic 
valve positioner of Manning, Maxwell & Moore (Fig. 
17, left) mounts on all standard pneumatic valves and 
positions the valve stem directly proportional to a d-c 
signal. The signal input controls the flapper action of 
an air relay which is supplied by a source of regulated 
air of up to 35 psi. 

Response specifications are: 

Input Signal: 1.0 to 5.0 ma de or 0.5 to 5.0 ma dc. 


Output Pressure Range: 3 to 15 psi or 3 to 27 psi (other 
ranges available on order). 


Supply Pressure: 18 to 20 psi or 30 to 35 psi 

Valve Stroke: 1/4" to 3". 

Speed of response: 3 sec full stem travel for valve having 65 
cu in topwork. 

Fig. 18 shows the measured response of the 132 
positioner for valve stroke of 14” working into a valve 
having topwork volume of 65 cu in. 

The transfer function under these load conditions is: 
input (0.5-5 ma) K 
output (3-15 psi) (1/a,)?S? + 2 (r/o,) S+ 1 
where , is the natural frequency of the Microsen 
Balance in radians per second; F,, is the natural fre- 
quency of the Microsen Balance in cycles per second 

wo/2r = 0.8 cps: S is the operator d/dt: T (damp- 
ing ratio) == 0.3; K 12 psi/4.5 ma. 

For other valve tops and valve strokes: 


Fy (0.8 cps) \/ 65/(Load Volume } 
r — 0.3 \/ Load Volume/65 


where load volume is in cubic inches. 











FIG. 16. RESPONSE of 
a 5x 10 hydramotor. 


Series 181 Electrohydraulic Actuator 
The American-Microsen Series 18] electrohydraulic 
valve operator (Fig. 17, right) is a power unit with 
position feedback to operate slip-stem valves for auto- 
matic process control, It positions the valve plug in 
accordance with the magnitude of a d-c signal. The 
operator mounts on standard yokes supplied with con- 
ventional diaphragm-operated control valves. 

Three types of operators are available: the 11.” 
maximum-stroke normal-thrust model (for 1350 pounds 
force). the 4” maximum-stroke normal-thrust model 
(for 1350 pounds force), and the 4” maximum-stroke 
high-thrust model (for 3300 pounds force). All use 
500-psi hydraulic pressure. 

The Series 181 valve operator can be approximated 
as a first-order lag up to the break frequeney of 0.7 
cps: 

BS) 


Output/Input K/(1 -+ 


where K is a dimensional constant involving ma input 

plus output stroke in inches, and T is time in seconds. 

Fig. 19 is the frequency-response plot obtained by test. 
Performance specifications are: 

1/p-181 

0.5 to 5.0 or 


1.0 to 5.0 ma de 
Wy" to 1/2" 


4-181 


Input signal Same 





Stroke Yy" to 4" 
Max Thrust 1350 Ibs i350 or 3300 Ibs 
Stroking speed 0.4/sec 0.4" /sec or 
(no load) 0.2"/sec (high 
thrust) 


Frequency Response 


3 db attenuation at 
0.7 cps with 90° 
phase lac, for |/." 
stroke 


Same except high 
thrust model is down 
3 db at 0.25 cps 
with 60° phase lag. 








NEXT MONTH—tThis discussion of com- 
bination valve actuators will conclude with 
the Annin, General Controls, Mason-Neilan, 
Midwestern, Moog, and Swartwout actuators. 
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HIS list is selected from the booklet “Inventions 

Wanted by the Armed Forces” that catalogs 
hundreds of areas in which the government is activel) 
seeking new ways of doing things. If you have specific 
solutions to these problems. or can suggest a probable 
course for further research, submit each proposal as a 
separate, typewritten document directly to: The Na- 
tional Inventors Council, U. S. Department of Com- 
merce, Washington 25. D. C. 


781. MEASURING TRANSIENT DEFLECTION OF 
PAVEMENT.—A method or instrument for measur- 
ing the transient deflection of pavement under wheels 
of slowly moving aircraft. 


750. AIRBORNE WAVE HEIGHT INDICATOR. 
A simple, dependable, lightweight device to measure 
and indicate the height of ocean waves to the pilot of a 
seaplane preparing to land. 


748. NET AND GROSS THRUST MEASURE. -A de- 
vice or satisfactory method for measuring net and 
gross thrust in flight. 


738. PORTABLE LIQUID OXYGEN PURITY AN- 
ALYZER.—A small, portable, liquid oxygen purity 
analyzer to measure 97-100% pure oxygen and to de- 
tect various hydrocarbons in liquid oxygen of less 
than 100% purity. 


698. VIBRATION LEVEL DETECTOR FOR HELI. 
COPTERS.—A device which will measure and present 
a continuous recording of critical vibration levels to 
helicopter flight crew members. Terms of reference 
should be related to aircraft structural strength and 
human physical comfort. 


665. INTERVAL TIMER.—A remotely-settable me- 
chanical interval timer with 5- to 100-second range, 
0.1% accuracy which meets USAF airborne specifica- 
tions. 


612. WIND MEASURING EQUIPMENT.—An in- 


strument for the measurement of surface wind speed 
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and direction where icing and high winds preclude 
normal operation of standard anemometers and wind 


vanes. 


611. FATIGUE DAMAGE INDICATOR. —There is a 


requirement for an indicating device which will indi- 


cate impending failure in fatigue of propeller and rotor 
blades and components. 
606. ABSOLUTE ALTITUDE DEVICE. 


ment of an accurate means of determining absolute 


Develop- 


altitude above terrain which will not require prior 
knowledge of the terrain altitude (preferably nonradi- 
ating}. 

605. RANGE INDICATOR.—-A range measuring de- 
vice (preferably nonradiating) that can range 20,000 
to 30.000 feet ahead of an aircraft flying at 500 to 
1,000 feet absolute altitude. 

604. VERTICAL SENSING ELEMENT OR INDI 
CATOR. 
an object, giving its true angle in the vertical plane 
and not being affected by the angular position of the 


A sensing element or indicator attached to 


object around any axis within +20 degrees in the 


vertical plane. Desired accuracy is 0.10 degree. 


595. ODOR MEASURING DEVICES.—Scope—-A 
practical means for the quantitative and qualitative 
analysis of odors. 

592. AIRSPEED INSTRUMENTATION. 
tation which will permit measurement of airspeed 
through means other than the sensing of static and dy- 
namic pressures. The instrumentation should be cap- 
able cf measuring supersonic speeds through Mach 
3.0 to an accuracy of 1%. 

578. HELICOPTER ATTITUDE INDICATOR.—A 
relatively simple, lightweight instrument that will in- 
dicate the correct attitude of the helicopter fuselage 
in the hover condition as well as in flight and which 
will indicate drift in any direction. 


566. AMBIENT HUMIDITY MEASUREMENT.- 


One or more methods of measuring the relative (or 


Instrumen- 











absolute) humidity of the atmosphere through which 
an aircraft is passing. 

820. RADAR PERFORMANCE MEASUREMENT.- 
Device to indicate continuously the ability of a radar 


to detect a given target. 


819. ELECTRONIC TIMER.-Device to indicate the 
time displacement of a video pulse to 0.01 miero- 
second. It should be similar to units now capable of 


resolving to O.L microsecond, 


815. INTERVAL TIMER.—A_ low cost. lightweight, 
expendable interval timer with, 0.010 to 0.050 second 
range, 2 10% accuracy. The timer should provide 


10 to 50. stations, 


716. METEOROLOGICAL SOUNDING EQUIP- 
MENT. Equipment which will obtain soundings of 
the atmosphere (temperature, pressure and_ relative 
humidity to LOO.Q00 feet or greater) without using 
airborne instruments such as radiosondes. The equip- 
ment is to be ground based and portable. 


776. HEAT FLOW METER.-—A_ sensitive heat flow 
meter which will not significantly disturb the heat flow 
to be measured in snow, ice or permafrost. 


T14. WINDS IN) THE STRATOSPHERE.—A_ new 
technique for measuring the wind speed and direction 
in the region 100,000 to 400,000 feet. Equipment is to 
be carried aloft in a small sounding rocket. 


D4. SENSING AND MEASUREMENT OF ATMOS- 
PHERE MOISTURE. The major problem in_ hy- 





MAX FOGIEL 
New York. N. Y. 
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grometry is the making of an absolute measurement 
of moisture (dew-point, frost-point, relative humidity, 
or absolute humidity), The range of atmospheric 
moisture is from 0.3 mg to 30 grams of water in a 
cubic meter of air or over a vapor pressure range 
of 0.0005 mb to 40 mb. The increments of measured 
moisture desired is in a dew-point temperature of 
1°C, with an accuracy of 0.2°C, for atmospheric tem- 
peratures above freezing. 


593. METHODS OF MEASURING AND INDICAT- 
ING CLOUD LIQUID WATER CONTENT.—Means 
for measuring and indicating the liquid water content 


(LWC) of a cloud. 
503. WEATHER OBSERVATIONAL APPARATUS. 


An economical, automatic, accurate weather obser- 
vational apparatus which will record weather elements 
‘including humidity, wind speed, wind direction, ete.) 
and make a permanent record or broadcast weather 
conditions under extremely cold or hot conditions. 


607. WIND VELOCITY INDICATOR.—A simple, 
reliable, non-radiating device to measure surface wind 
velocity (within 5 feet per second) and direction 
(10°) from an aircraft in flight. 


450. DESTRUCTIVE RAY.—Equipment of usable 
size capable of producing destructive or death rays 
effective at 500 yards without excessive power input. 
Investigations to date indicate that tremendous 
amounts of power would be required using present 
techniques and that a completely new approach is in- 


dicated. 






T often is necessary to obtain the derivative of a 
quantity represented by a voltage. The usual ap- 
proach is to use a differentiating circuit, and to obtain 
the derivative by applying the required voltage to it. 
However, high-frequency noise arising from the am- 
plifier circuit is emphasized by this differentiating 
process to the extent that it can completely mask 
the desired signal. 

The circuit shown in Fig. 1 smooths out irregulari- 
ties caused by high-frequency noise. By applying the 
output of the summing amplifier to the integrating 
network and feeding back the output of the latter to 
the input of the summing network, the desired de- 
rivative is obtained. 

Thus, in order to equate the feedback to the in- 
put signal x, which is to be differentiated, the out- 
put of the summing amplifier will adjust itself to 
assume the value dx/dt. In this manner the derivative 
of a desired function is obtained with noise greatly 
diminished. 

The action is shown under the illustration, assuming 
that the signal out of the amplifier is a voltage A. 
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DIGITAL AUTOMATION—NO. 29 


Wheel And Belt Digital Readouts 


Following the résumé of digital readouts in 
our June issue, here are the basic features 


of commercial wheel 


HE FOLLOWING descriptions of available me- 
OD etnies counters illustrate the state of the art. 
Given for each type are principle, inputs, data dis- 
play rate, and features. 


Autron Engineering "Neuron" Counter-Wheel 
Visual and Switch-Readout Indicators 


PRINCIPLE—Counter wheels driven by individual 
bi-directional stepping motors for adding and sub- 


tracting (Fig. 29-1). 

INPI T ie, 24, 18 or 90 vy de or 110 VV ac 
(+10'7), or to specification (12 w up to 24 w re- 
quired). Pulse should be square; minimum on-time 
and off-time are each 10 milliseconds. 

DATA DISPLAY RATE —to 60 count./ sec. 

FEATURES—Various combinations are available, 
such as 6-digit visual readout and 5-digit visual plus 
switch readout; manual or electric reset; electric 
switch contact readout standard on most models; 
choice of add-only, subtract-only or add-and-subtract 
models, Life is 300-million counts: 50-million counts 
for switch readout models. 


Beckman-Helipot Digidial" Indicators 


PRINCIPLE—Direct-reading counter couples di- 
rectly to shaft, for manual setting or automatic read- 
out of device to which attached (Fig. 29-2). 

INPUT—Manually operated by capacitance insu- 
lated knob. 

FEATURES—Ten-turn 3.600° continuous rotation; 
digital readings in full turns, tenths and hundredths; 
accuracy +0.002 turn; nominal backlash 0.001 turn; 
white filled numerals on black face; positive friction 
lock; for 144” shaft: easy indexing. 


Fig. 29-1. "Neuron" counter fea- 
tures switch readout, rates to 40 
per second and life of 300,000,000 


counts. tion. 
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Fig. 29-2. Helipot 
"Digidial” for 10-turn 
shaft-position indica- 


and belt readouts. 


Borg Equipment Counter-Wheel Indicator 
PRINCIPLE—Counter wheel has numbers repre- 


senting degree rotation of shaft (Fig. 29-3). 

INPUT-—Shaft position, established manually (by 
knurled knob turning pot) or by motor. 

FEATURES—Numerals are white on black, 1%” 
wide by 3/16” high. Tenths digit is black on white. 
Readout is integral with shaft-driving knob. Avail- 
able models have 3 digits for 10 turns, 4 digits for 
100 turns, and 5 digits for 1000 turns. Inline digital 
presentation. Numbers viewed through sealed win- 
dow. Units are completely sealed. Finger tip brake 
for 3-digit dial retains settings under vibration. 


Bowmar Counter-Wheei Indicators 


PRINCIPLE--Internal pinion counter wheels. 

INPUT—Shaft driven. 

DATA DISPLAY RATE—Above 600 rpm, equiva- 
lent to 6000 counts per minute. 

FEATURES—Reversible and continuous operation. 
Low torque. Can be custom made to requirements. 


Digitac Wheel-Type Counters 

PRINCIPLE—Counter wheels driven by electrical 
solenoid (Fig, 29-5). 

INPUT—Impulses. 

DATA DISPLAY RATE--up to 40 counts per sec- 
ond. 

FEATURES—Dynamically balanced incremental 
actuators. Five basic forms of presentation. Can add 
and subtract. Life is 10-million counts. 


Fig. 29-3. Borg 
"“Microdial" for shaft 
position readout. 


Fig. 29-4. Bowmar has no 
separating space or plates 
between wheels. 








Fig. 29-6. "Digicon" 
and "'Digidex' fea- 
ture contacts. 


Fig. 29-5. Digitac counters. 














Digitran "Digicon," “Digidex," 
“Digitote" and "'Digi-Tally" 
PRINCIPLE Numeric counter wheel with 10 elec- 

trical contacts opposite each number on each wheel, 

providing a single contact closure for each indicated 

digit (Fig. 29-6). 

INPUT—Clockwise or counterclockwise shaft  ro- 
tation from external actuators. motors, etc. 

DATA DISPLAY RATE-—Up to 20,000 counts per 
minute (2000 rpm slewing}. 

FEATURES Digidex is same as Digicon except 
former has nonambiguous readout (closest contact is 
automatically selected by relay). Digitote  totalizes 
pulses, has contact for predetermined control. Digi- 
Tally has stepping motor and contacts opposite each 
number on each wheel: can be provided also with 
shorting contacts and resistors wired across each con- 
tact to provide a voltage output proportional to num: 


ber displayed. 


Durant "Productimeters" 

PRINCIPLE-Shaft-driven counter wheels (Fig. 
29-8). 

INPUT—Shaft rotation position: can be actuated 
by servomechanisms. 

DATA DISPLAY RATE—up to 2500 rpm; 10 
counts to one revolution of drive shaft. or 420 counts 
per second. 

FEATURES—Numeral size is 3.16” x 9°64” and 
iy” x 11/64, white figures on black background. 
Two- to seven-figure capacity. 


Hycon Electronics Counter Units 
PRINCIPLE—Mechanical counter assembly, Gene- 
va driven (Fig. 29-9), 
INPUT—Shaft driven. Also used with electric sig- 
nal input as digital voltmeter. 





Fig. 29-9. Hycon counter unit. 


Fig. 29-7. 
tote." 


Fig. 29-10. Sodeco impulse 
counters are Swiss-made. 















, 4 
“Digi- Fig. 29-8. Durant "'Produc- 


timeter.” 





Digitran 






DATA DISPLAY RATE—O00 to 999 in less than 
} seconds; rotation up to 1500 rpm. When used as 
digital voltmeters, rate is thirty counts per second, 






average balance time for readout is 2 sees. 





” 


FEATURES—-Numbers are 5/10” x 10”; life is 
more than 1000 hours of continuous operation; less 
than 0.25 inch-ounce to operate; weighs only 51% 








ounces. Accessions include potentiometer assembly 






and servomotor assembly. 






Landis & Gyr Sodeco Electrical 
Impulse Counters 

PRINCIPLE— Counters operated by electric sole- 
noid (Fig. 29-10), 

INPUT— Voltages: 4-220 vy de: other models 24. 
110 and 220 v ae. 

DATA DISPLAY RATE—up to 25 counts/second. 

FEATURES Single-decade, 4, 5 or 6 digits. Non- 


resettable, manual or electric. Adding and/or sub- 









tracting. Preselection counters with manual reset or 





automatic re-cycling. Factory preset subtracting coun- 





ters with contact operated at zero position. Periodi- 






cal, armature operated auxiliary and reset contacts. 
Made in Switzerland. 







Patwin "'Magneline" Digital Readout 
PRINCIPLE—Magnetically-actuated ball-bearing- 
type counter wheel (Fig. 29-11). 
INPUT—-Pulse of 0.028 ampere, actuated by vary- 
ing an electro-magnetic field. 
DATA DISPLAY RATE--0.5 second positioning. 
FEATURES—5n” x 36” 


feet. Retains position without power. Only one mov- 









digits are legible at 25 





ing part. Has been tested to 8 million readouts with- 









out failure. 





ce 

Fig. 29-11. 
Patwin 

'Magneline.” 





Fig. 29-12. Pneumati- 
count readout features 
hydraulic actuation. 
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Fig. 29-13. PIC counters include 
"Mercury, Silver-King and Super 
Wizard.” 


counter. 


Pneumaticount Hydraulic-Action Counter 

PRINCIPLE—Counter wheel driven by changes in 
input fluid pressure, air or hydraulic (Fig. 29-12) 

INPUT—Counter can be set so that hydraulic pres- 
sure of as low as 50 psi or as high as 10,000 psi will 


actuate wheel to count one unit. 


DATA DISPLAY RATE—up to 300 counts/min. 


PIC Counter-Wheel Indicators 

PRINCIPLE—Counter wheel actuated by mechani- 
cal or electric pulse input (Fig. 29-13). 

INPUT—Shaft rotation, lever stroke, or electrical 
signal of as little as 16 ma at 230 v. 

DATA DISPLAY RATE—Up to 4000 counts per 
minute. Minimum duration of make on electric mod- 
els is 0.024 second; minimum duration of break is 
0.036 second. 

FEATURES—Various models provide manual reset 
or electrical reset. Numerals are 14” high; 4-, 5- and 
6-digit models are available. Life is up to 200 million 
counts. Wheels and gears and accessories are avail- 
able as components. Dozens and gross count is also 
available. 


Photoswitch Counters 
PRINCIPLE—Llectric-signal-operated (pulses from 
photocell-amplifier combination) wheel-type counting 
unit (Fig. 29-14). 
DATA DISPLAY RATE—Up to 600 counts/min- 


ute. 


Union Switch & Signal Numeric and 
Alpha-Numeric Indicators 


PRINCIPLE—Motor-driven 1-digit counter wheel 
(Fig. 29-15) or alpha-numeric belt. When input code 
does not match that of the internal commutator (with 
contacts on radially-coded wheel), motor is activated 


Fig. 29-16. Data 
readout counter 
of Veeder-Root 
creates specific 
contact closure 
for each digit in- 
dicated —5-digit 
unit provides 
100,000 distinct 
circuit arrange- 
ments. 
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Fig. 29-14. Photoswitch 


COMMU TATOR NUMBER MOTOR PRINTED 
WHEEL CIRCUIT CONTACTORS 


Fig. 29-15. US&S digital indicator has 4-bit 
coded input and integral motor. 


until commutator equates the input. 72 characters are 
on belt of alpha-numeric unit. 

INPUT—Four-bit parallel binary code (each bit is 
brought in on a separate wire) at 26 v de; six-bit code 
for alpha-numeric unit. 

DATA DISPLAY RATE—0.8 second per numeric: 
1.7 seconds for alpha-numeric. 

FEATURES—Readout is stored electrically as well 
as visually and the stored numeral (electric signal) 
can be transmitted over control wires to other indi- 
cators or relays. Life is 10° random indications (nu- 
meric); 5 x 10° indications for alpha-numeric. Pow- 
er required is 26 v de for driving motor, approximate- 
ly 3 watts (numeric), 7.5 watts (alpha-numeric). 
Lamp behind beit illuminates character. 


Veeder-Root Numeric and Alpha-numeric 
Counters 


PRINCIPLE—Counter wheels, driven mechanically 
or electrically as required (Fig. 29-16). 

INPUT—Rotary-shaft mechanical counter or elec- 
tromagnetically actuated counter optional. Electro- 
magnetic counters are available with a variety of op- 
erating voltages ac or dc. 

DATA DISPLAY RATE—Mechanical counters can 
accept up to 5000 counts per minute of the right- 
hand wheel (500 rpm of the counter drive shaft). 
The electromagnetic counters can accept up to 1000 
impulses per minute. 

FEATURES—Many models and types, including 
“remote data readout” units with printed circuit com- 
mutator on each wheel. In this unit each counter with 
its 5-figure capacity provides 100,000 distinct circuit 
arrangements which lend themselves to exacting con- 
trol and transmission requirements. These counters 
are available with manual and remote electrical reset 
as required. Power failure on the part of the readout 
circuitry will not cause loss of count as long as the 
counter receives either a manual or electrical impulse, 
which will advance it accordingly. Electromagnetically 
actuated counters can be wired simply. 





Next in the Digital Automation Series 
October: Survey of available display-type digital 
readouts. 


November: Survey of tube-type readouts. 























The circuit is the heart of all electron- 
ics. Here are 2 more basic and interest- 
ing circuits. Unless marked, resistors 


are in ohms, capacitors in microfarads. 


TRANSISTOR BLOCKING OSCILLATOR 

\ 12-v 3-usee pulse is developed by this circuit, using 
a PNP type 2N123 transistor and a microminiature pulse 
transformer. Transformer (only 0.285” dia. x 0.35’ 
long) is supplier’s part number 94-758. 

When the oscillator is at rest, collector current is at 
the small cutoff value because the emitter is returned to 
ground via transformer winding 3-4. When a negative 
trigger is applied to the input, base current flows. Col- 
lector current begins to flow in the direction to make 
collector potential less negative. Polarity of windings is 
such as to produce a positive voltage output at terminal 
3. which is connected to the emitter. This produces in- 
creased emitter-to-base current, reinforcing the original 
trigger current. and regeneratively increases collector 


current. 








2ni2s 


0.002 


<1 


INPUT 
TRIGGER 470 














Collector current quickly reaches saturation. After a 
time determined by transformer characteristics. emitter- 
to-base current begins to decrease. Collector current de- 
creases, and regenerative action then rapidly shuts off 
current flow. Pulse output across the 1000-ohm load = re- 
sistor is 12-) peak, 

The IN283 diode across winding 1-2 suppresses ring- 
ing or overshoot which might follow the pulse. Maxi- 
mum repetition rate is 7 ke, corresponding to a maxi- 
mum duty evele of 0.02. 

Pulse widths as short as 0.3 usee and up to LO usec 
or longer may be obtained using other transformer and 
transistor combinations. 

Input: Positive triggers, 2-v amplitude, 0.05-usee width, 
0.02-usec rise time. 

Output: Positive pulses. 12-v amplitude, 3-usec width, 
O.]-usec maximum rise time. Fall time == 0.2-usec max. 

Maximum duty cycle: 0.02. 

Power supply: —15 v d-e at 1.0 ma. 


Source: Aladdin Electronics. Inc.. 716 Murfreesboro 


Rd., Nashville 10, Tenn. 





ELECTRONIC CIRCUITRY 






CHARLES F. KEZER 
and 


MILTON H. ARONSON 


SILICON TRANSISTOR NEON DRIVERS 


This circuit contains two independent (and identical) 
voltage amplifiers for driving NE-2 or NE-51 neon lamps 
from the outputs of transistor flip-flops. These lamps 
operate at 60-70 v and require a few volts higher for 
starting; transistor flip-flop outputs are typically levels 
of 6 and 16 v de. Hence amplification by drivers (such as 
this circuit) is required. Circuit is available as plug-in 
module W112 from supplier. 

Type TI-953 silicon NPN transistors are used in com- 
mon-emitter circuits to drive neons. When input | is at 
16-v de, base of Q1 is positive with respect to its emitter. 
and saturation collector current flows. Collector potential 
is a fraction of a volt above ground, and the voltage ap- 
plied to the neon is slightly over 20 v; the neon is ex- 
tinguished. When the input voltage is shifted to 6 v de, 
hase voltage is —2.5 v. as determined by the divider R5- 
R7. As the base is negative with respect to the emitter. 































collector current is cutoff, and nearly 125 v de is applied 
to the neon lamp. more than enough to ignite it. Current 
in the neon is limited to a safe value by the drop in re- 
sistors RL and R35. 

Superior high-temperature characteristics of silicon 
transistors make possible operation in ambient temper- 
atures to 100°C, compared to the customary limitation 
of 65°C for germanium types. 


Inputs: D-c voltage levels as follows: 
Lamp extinguished: 16 = 3 v. 
Lamp glowing: 6 + 3 v. 
Maximum load: Each channel. one NE-2 or NE-51 
neon lamp. 
Ambient temperature range: —45° to LOO°C, 
Power supply: 105 v de at 1.6 ma, —20 v de at 0.8 
ma. Voltage tolerance +10. 
Source: Engineered Electronics Co., 506 E. First St.. 
Santa Ana, Calif. 
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revolutionary pressure reducing valve with mechanical pilot out of steam path 


ELIMINATES MAINTENANCE 
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Now ...a mechanical pilot operated reducing valve with 
direct operated simplicity and steam pilot accuracy ... 
proven in comparative tests with other leading regulators 
a new concept in maintenance-free steam pressure reduc- 


tion... the LESLIE- [OPPER 


@ Inlet pressures from 7 to 250 psi — reduced pressure 
ranges from 2 to 35 psi. 

@ Sizes 14", 3%”, 1", 114", 1%", and 2”. 

@ Piloting device entirely outside the path of steam. 

@ No dirt catching or close fitting parts —- Use it for 
intermittent, continuous or standby service with com- 
plete confidence. 

@ Packless construction. 

@ Long life, long travel, metal diaphragm. 

@ Single-seated stainless steel main valve, hardened to 
500 Brinell, seats on renewable stellited stainless steel 
seat ring for tight shutoff. 

® No auxiliary operating air required. 
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i00 EE ee 
FLOW- POUNDS PER HOUR 


Comparative tests show the Leslie-Topper to have the 
least droop characteristics of any leading steam heating 

regulators available to heating engineers. Another per- 
formance leader in the 58 year Leslie tradition of quality. 


All of this adds up to new reliability, freedom from 
maintenance and shutdown time. All of these extra qual- 
ity features are available at less initial cost than any 
steam pilot or direct operated regulator you would en- 
dorse with your specification. 


Eliminate your steam heat reducing valve problems this 
year, this heating season; write now for all the facts, 
including complete capacity-regulation data —- or phone 
your Leslie representative. You'll find him listed in your 
classified directory. 


REGULATORS and CONTROLLERS 


LESLIE CO., 299 Grant Avenue, 
Lyndhurst, New Jersey 











REGULATORS AND SAFETY VALVES—NO. 10 


Sizing of Conventional 


Relief and Safety Valves 


yee tions of sizing and selecting all safety and 
relief valves are basically the same. but vary 
somewhat in detail according to the valve applica- 
tion and the governing code. 

Codes have been written by the A.S.M.E. to control 
the application of safety and relief valves in the inter- 
est of safety for equipment and personnel, 

In addition, the A.S.M.E. has tested and approved 
performance characteristics and capacities of safety 
valves which have been submitted to them. and which 
have passed their requirements as stated in the spe- 
cific code covering the application for which the 
valves are used. These capacities have then been 
certified by the National Board of Pressure Vessel 
Inspectors. 

To date requirements have been set up only for 
testing and approving the conventional type and 
pilot-operated safety valve. Presently. pilot-operated 
valves are. for all practical purposes, confined to 
special applications because of the limitations of thei 
design. 

For the remaining types of valves on special ap- 
plications the performance characteristics and ca- 
pacities must still be a matter for agreement between 
the user and the safety and relief valve manufacturer. 

The conventional-type safety and relief valve (com- 
prising a valve body containing a nozzle or seating 
surface covered by a spring-loaded dise which opens 
automatically as the pressure increases above the “‘set 
pressure” of the valve) is the basic type of safety re- 
lief valve. and is the one which is used in the greatest 
majority of applications. 

In addition to the conventional type, safety and 
relief valves are made in several other ways for specif- 
ic applications. Some of these are (a) the bellows 
valve, with the bellows sealing the spring chamber and 
guiding surfaces from the fluid flowing through the 
valve, and allowing the valve to operate against some 
degree of variable back pressure, (b) the balanced 
dise and vented piston valve which allows the valve to 


L. P, STILLMAN 
Manning. Maxwell & Moore Inc. 


discharge against some degree of variable back pres- 
sure. but also allows a constant escape to the atmos- 
phere of any fluid in the discharge piping system if 
positive pressure exists at that point. and (c) the 
pilot-operated valve. 

None of these special safety valves (which are not 
test approved in accordance with code requirements) 
or applications are discussed here. This chapter 
covers only conventional spring-loaded safety and re- 
lief valves. 

The many different orifice sizes contained in a 
safety-relief valve line are identified by the manu- 
facturer in two ways. One is the effective orifice area, 
and the other is by letter designation, as follows: 


sq inches 


0.110 
0.196 
0.307 
0.503 
0.785 
1.287 
1.838 
2.853 
3.60 
4.34 
6.38 
11.05 
16.00 
26.00 


These orifice areas are standard for all manufactur- 
ers, but the orifice letter designation has not been 
standardized in the larger size valves. 

The sizing of safety and relief valves is a relative- 
ly simple procedure if the problem is approached in 
an orderly manner. 

The steps involved are: 


|. Determine the code, if any, that will govern the application 
of the safety or relief valves involved, and become thorough- 
ly familiar with the requirements of this code. If the require- 
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TABLE 10-1—APPLICABLE CODES ACCORDING TO VALVE TYPE AND SERVICE 














SERVICE 


RELIEF VALVE 


SAFETY RELIEF VALVE SAFETY VALVE 





Gas 
Vapor 
Liquids 


ASME-UPV 
ASME-UPV 


ASME-UPV_ ; 


Heating Boilers _: 
Power Boiler Drums ; 


Steam Superheaters > 
Steam Lines ASME-UPV* 
Waste Heat Boilers ASME-PB* 
=e ASME-UPV* 
Water __ ASME-UPV _ 
Oil oes 
Corrosive Vapors ASME-UPV 
Corrosive Liquids ASME-UPV 
Compressor Discharge ASME-UPV 
Pump Discharge ASME-UPV 
Pressure Storage Tanks ASME-UPV 
(Volatile Liquids) _ 
L.P.G. Bulk Storage 


L.P.G. Bull NBFU 
Gas Transmission and 
__ Distribution 


Marine Service 





ASME-UPV 


ASME-LPHB* 
ASME-PB* 
__ASME-PB* 
__ASME-UPV* : 
ASME-PB* - 
ASME-UPV* a 
we ASME-UPV 


eRe” ASME-UPV 
ASME-UPV 
. ASME-UPV 


uSCcG6* 








*These valves must have lifting levers. Plain levers are satisfactory. 


NOTE: Lifting levers as noted above are required by Code. It is recommended, however, that all valves be installed with lifting 
levers. Plain levers are satisfactory for air, steam and water service. On other services, safety relief valves with packed 


lifting lever should be used. 
CODE SYMBOLS 


ASME-UPV — ASME Code, Unfired Pressure Vessels—Latest Revision. 


ASME-PB — ASME Code, Power Boilers—Latest Revision. 


ASME-LPHB — ASME Code, Low Pressure Heating Boilers—Latest Revision. 
ASA — ASA B31.1.8—American Standard for Gas Transmission’ and Distribution Piping Systems—Lates’ Revision. 
NBFU — National Board of Fire Underwriters Standards for the Storage and Handling of Liquefied Petroleum Gases— 


Latest Revision. 


USCG U. S. Coast Guard Marine Engineering Regulations for Boiler and Superheater Safety Valves—Subpart 52.65, 


Safety Valves. 


ment involved is not subject to code regulation then the 
application of the safety or relief valve must be made on 
the basis of positive protection of the equipment under con- 
sideration. 

. Determine the set pressure at which the valve must open (or 
pop) and the flowing®pressure at which the valve must re- 
lieve the volume of fluid injected into, or generated in, the 
system. Any constant back pressure involved must, of course, 
be considered and specified. 

. Determine the exact or approximate physical characteristics 
of the fluid which must be handled through the safety or 
relief valve. 

. Determine the safety or relief valve capacity required to 
adequately protect the equipment involved from dangerous 
overpressure, or to prevent the internal pressure from exceed- 
ing the vessel accumulation allowed by the governing code. 

. By formula or other means which will satisfy the code or 
other requirements, determine the required orifice area in (or 
valve size of) the safety or relief valve necessary to handle 
the required capacity under the existing conditions. 

. Select a valve or existing valve orifice which has an orifice 
area equal to or greater than the requirement determined 
in step 5. 

. At this point the valve materials such as bronze, iron or 
steel must be chosen to enable final selection of the safety 
or relief valve. This will involve consideration of (a) cor- 
rosion characteristics of the lading fluid, (b) relieving tem- 
perature and pressure, (c}) strength required in the valve 
body and, frequently, (d) consideration of conditions that 
might exist in the area in which the valve is located. 

. At this point we are ready to select a valve. The valve se- 
lected must be one that fits all the above requirements of 
(a) orifice area or capacity, (b) pressure, (c) temperature, 
and (d) material requirements. Most manufacturers have 
selection charts which can be used to determine the appli- 
cable valve quickly and easily by plotting coordinates of 
pressure and temperature after the capacity or orifice area 
and valve materials are known. 

. Finally, the accessories and other specifications must be 
chosen and specified if desired. 

(a) Gag 
(b) Lifting Lever—plain, packed or air operated 
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The two codes and the scope of each involved in 
the sizing and selection of safety relief valves in the 
process industries are outlined below, and the meth- 
ods used in sizing valves under the requirements of 
each are detailed therein. Table 10-1 is helpful) for 
quick reference in determining the applicable code 
for the various services encountered. 


State Codes 


Most of the individual states either adopt directly, 
or enact regulations that are essentially the same as. 
the A.S.M.E. Codes. Therefore. we will consider only 
the basic codes, and suggest that the applicable state 
codes be consulted where they exist. 


A.S.M.E. Power Boiler (P.B.] Code 
This code regulates the sizing and_ selection of 
safety valves on all fired steam-boiler drums. unfired 
waste heat boiler drums, and (usually) the steam 
super-heaters, economizers and reheaters. (All off- 
boiler and process steam line valves are covered by 
the A.S.M.E. 


This code also covers pressure vessels in which 


Unfired Pressure Vessel Code). 


an organic fluid (such as dowtherm) is vaporized 
by the application of heat resulting from the com- 
bustion of fuel. Vessels, however, in which vapor is 
generated incidental to the operation of a chemical 
or petroleum processing system are not covered by 
the Power Boiler Code. 





Sizing—P.B. Code—Steam 

Under the Power Boiler Code, safety valves must 
be sized for 90°¢ of their actual rated capacity and at 
3° overpressure. Most manufacturers publish tables 


giving safety valve A.S.M.E.-rated (for the PB Code 


90% of actual) capacities in pounds per hour of satu- 
rated steam at 3% overpressure. 

These tables are arranged in such a way that the 
determination of the required orifice area or valve 
size is quite simple (Table 10-2). 

When necessary, these orifice areas can be caleu- 
lated by the formula: 

W = (51.45) (APK) (0.90) 


or 


A, = W,/51.45 (PK) (0.90) 


weight of stream per hour, pounds, 
required weight of stream per hour, pounds, 
(1.03) (set pressure) + 14.7 = absolute 
pressure, pounds per square inch, 
average coefficient of discharge, 
actual nozzle throat area, square inches, 
A, required nozzle throat area, square inches. 
When the steam passing through the safety valve 
is superheated a correction factor must be used. Ta- 
bles of superheat correction factors are available. 


Sizing—P.B. Code—Organic Fluids 

Organic fluids are used as a heat transfer medium. 
The fluid is of uniform composition and physical 
characteristics and lends itself to sizing with tables. 
Safety-relief-valve manufacturers have such tables 
available, and they are used to size valves in exactly 
the same way as the steam capacity tables discussed 
previously, 


A.S.M.E Unfired Pressure Vessel Code 
The A.S.M.E. 
probably the most widely used code of this type in 
existence today because of the many applications it 
covers in so many different industries. It regulates the 


Unfired Pressure Vessel Code is 


sizing and selection of all safety valves coming under 
its jurisdiction. 

The code covers, in general, all unfired pressure 
vessels with inside diameters larger than 6” that 
contain pressures above 15 psig, except small heated 
hot-water-supply storage tanks with a water containing 
capacity of 120 gallons or less. 

This covers practically all applications in the chem- 
ical, petroleum, petro-chemical and other general in- 
dustrial services including the protection of process 
steam lines, process pipelines, pumps, turbines, com- 
pressors, and equipment subject to overpressuring 
due to the failure of pressure regulators. 

The A.S.M.E.—-Unfired Pressure Vessel Code does 
not cover fired steam boiler drums, unfired waste 
heat steam boiler drums, most steam superheaters, 
economizers or reheaters. 

Helpful information outside of the code is con- 
tained in A.P.1. Tentative Standard RP-520 issued by 
the American Petroleum Institute (50 W. 50 St., New 
York 20, N. Y.), and the A.S.M.E. Power Test Code 
25-1958 issued by the American Society of Mechanical 
Engineers (29 W. 39 St.. New York 18, N. Y.). 


Table 10-2. Capacity Table. 


Capacity in Lbs. Per Hour of Saturated Steam at Set Pressure Plus 3°% Overpressure 


ORIFICE DESIGNATION 


8335 ie 


e 
° 


38s3e 





\ 


Sizing—U.P.V. Code 

Valves which are installed under the Unfired Pres- 
sure Vessel Code should maintain a greater differen- 
tial between the normal operating pressure in the pro- 
tected system and the set pressure of the safety relief 
valve than is necessary in a power boiler. This is be- 
cause of (1) the greater fluctuation in operating 
pressures, (2) the great variety of fluids which must 
be handled through the safety relief valve. and (3) the 
tendency of the lading fluid to carry foreign particles 
which will keep a safety relief valve from closing 
tightly. In no instance should the normal operating 
pressure exceed 90% of the valve set pressure. Any 
greater percentage will normally result in (1) valve 
leakage or “popping” under conditions of minor up- 
set of the processing system as well as (2) serious in-' 
creasing of maintenance expense. 

In the case of low operating pressures an even 
greater pressure differential is required. A good rule 
which is widely used is to maintain a pressure differ- 
ential between the normal operating pressure and the 
valve set pressure of 15 psi or more up to a set pres- 
sure of 150 psig, and limit the normal operating pres- 
sure to 90% of the safety valve set pressures above 
150 psig. 

In applications where pulsations are encountered 
the differential between the normal operating pressure 
and the safety valve set pressure should be even 
preater. 

On pulsating installations (such as reciprocating 
pump or compressor service) the normal operating 
pressure should not exceed 80 to 85° of the set pres- 
sure of the safety relief valve depending upon whether 
the reciprocating unit is a simplex or multiplex type. 
In the simplex type it is best to hold the operating 
pressures to 80°% of the set pressure while in the mul- 
tiplex type it is usually satisfactory to operate the 
unit at 85° of the valve set pressure. The maximum 
differential possible should be used on all installa- 
tions with a minimum of 15 psi on all set pressures 
under 150 psig. 

In some cases where several single or multi stage 
compressors discharge into the same header there 
is the possibility of two or more of these compressors 
operating at times “in phase.” Under these conditions 
considerably higher differential pressures are some- 
times required in order to keep the safety or relief 
valve dise from lifting with each pulsation wave. This 
condition, however, must usually be determined and 
corrected after the system is placed in operation. 

In considering the sizing of safety valves under 
the Unfired Pressure Vessel Code we will discuss 
safety valves on vapor service and relief valves on 
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liquid services separately as the allowable overpres- 
sures (pressure above the set pressure at which the 
valve is permitted to flow) vary with different appli- 
cations. 

While the A.S.M.E.-Unfired Pressure Vessel Code 
states that “all unfired pressure vessels other than 
unfired steam boilers shall be protected by pressure- 
relieving devices that will prevent the pressure from 
rising more than 10° above the maximum allowable 
working pressure (except “when the excess pressure 
is caused by exposure to fire or other unexpected 
source of heat”) it does not cover all of the liquid 
service units requiring protection in the process 
equipment. For this reason some of the liquid relief 
valves are sized with as much as 50% overpressure. 

Most relief valve capacities are rated at 25% 
overpressure even though they must be sized at 10% 
overpressure when protecting code vessels or systems 
including code vessels. Corrections must be made. be- 
cause of the lower overpressure in such cases. 

One code deviation from the requirement limiting 
accumulation on the vessel to 10° above the maxi 
mum allowable working pressure of the vessel. reads 
as follows: “Where an additional hazard can be cre 
ated by exposure of a pressure vessel to fire or other 
unex per ted sources of external heat (for example, ves 
sels used to store liquefied flammable gases). sup- 
plemental pressure-relieving devices shall be installed 
to protect against excessive pressure. Such = supple- 
mental pressure-relieving devices shall be capable of 
preventing the pressure from rising more than 20° 
above the maximum allowable working pressure of 
the vessel”, A single safety valve may be used provid- 
ing it satisfies both this requirement and the one 
which limits the accumulation to 10% above the max- 
imum allowable working pressure of the vessel. 

The graph shown in Fig. 10-1 will be helpful in 
understanding these relationships as they apply to the 
accumulation on the vessel and the overpressure on 
the safety or relief valve. 

Most manufacturers have published information 
covering methods of sizing safety and relief valves 
under the requirements of the Unfired Pressure Ves- 
sel Code. Most of these. however. are based on tested 


procedures and calculations set forth in the code. 


Sizing—U.P.V. Code—Vapors and Gases 

As in the case of Power Boiler Code valves, manu 
facturers publish tables for sizing safety valves under 
the Unfired Pressure Vessel Code for common gases 
and vapors such as saturated steam and air. 

These tables. however. are based on flowing condi- 
tions at 10° overpressure and (instead of the 90% 
of actual capacity required in the Power Boiler Code} 
are allowed 100% of the rated capacity—providing 
they have been tested under the Unfired Pressure Ves 
sel Code regulations. 

In sizing the safety valve, the tables are used in 
the same way as the tables in the Power Boiler Code 
even to the application of the superheated steam cor- 
rection factor necessary when sizing safety valves 
for superheated steam service. 

However, when sizing valves for other vapors o1 


gases, or mixtures composed of pure gases of vary 
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Fig. 10-1. Pressure relations in safety and relief valves. 


a 


ing molecular weights, the problem becomes slightly 
more complex and a formula must be used. 

The basic formulae used to obtain the required ori- 
fice area allow extreme flexibility in that valves can 
be sized accurately for almost any service condition 
of vas ot Vapor mixture (or weight), gas or vapor 
capacity. temperature. ratio of specific heats. com. 


pressibility factor or flow coefficient: 


FOR STEAM WITH CONSTANT BACK PRESSURE LESS 
THAN 58% OF SET PRESSURE: 
W, = 51.5 KAP 


W, 


SiS EF 


FOR ANY GAS OR VAPOR WITH CONSTANT BACK 
PRESSURE LESS THAN 55% OF SET PRESSURE: 
W = CKAP \ M/ZT 
A, = (W./CKP)(\ ZT/M) 


where W actual capacity, pounds of steam per hour, 
W., required capacity, pounds of steam per hour, 
W = actual capacity, pounds of any gas or vapor 
per hour 
W, = required capacity, pounds of any gas or vapor 
per hour 
constant (for gas or vapor) which is a function 
of the ratio of specific heats, C,/C. or k 
{available from tables). If the ratio of specific 
' heats, k, (C,/C.) is not known, use C = 315 
which is the value of C when k = |. 
coefficient of discharge or flow coefficient for 
most safety valves = 97.5% (manufacturers 
literature should be consulted) 
= actual orifice area of the safety valve, square 
inches, 
required orifice area of the safety valve, square 
inches, 
flowing pressure in pounds per square inch ab- 
solute == set pressure plus overpressure plus 
14.7 
average molecular weight of gas or vapor, 
absolute temperature at inlet (degrees Fahren- 
heit plus 460) 
compressibility factor corresponding to P, and 
T. (If not available, compressibility correction 
can be safely ignored. Use value Z = 1.0). 


When constant (not variable) back pressure exists 
at the valve outlet, and this absolute pressure exceeds 
55% of the absolute flowing pressure (set pressure 
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FLOW CORRECTION FACTOR “S* 
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+ FACTOR « 0.6 (FROM CURVE $titt 
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ALLOWABLE OVERPRESSURE 






Fig. 10-2. Flow correction factor for high but constant Fig. 10-3. Overpressure sizing factor for liquid safety- 
back-pressure. relief valves. 











plus overpressure plus 14.7). a correction factor must other overpressures a sizing factor must be used. 








be used to determine the valve capacity or orifice Overpressure sizing factors are obtainable from the 

area. To determine the required orifice area A,. divide curve shown in Fig. 10-3. for overpressures other 

the area found above by the flow correction factor than 25°. Fig. 10-3 also gives directions for using 
“B” determined in Fig. 10-2, changing the formula to: the curve. 

A. == (W-/CKPB) \ ZT/M Viscosity of the lading fluid, when high, must also 

The Unfired Pressure Vessel Code requires that be considered when sizing liquid-relief valves. The 





rated capacities be marked on each valve. These ca- first step is to determine if the viscosity is sufficiently 
pacities are in pounds of saturated steam per hour, high to affect the sizing. This is a function of quantity 
or cubic feet of air (60° F. and 14.7 psia } per pin: of flow and orifice size, so first determine the actual 
ute. Appendix J in the A.S.M.E.-U.P.V. Code gives orifice area of the valve, ignoring the possible effeet 
of viscosity. If the viscosity at the operating tempera- 
ture in Saybolt seconds universal is greater than that 







a method of converting these capacity markings into 


terms of any other gas or vapor. 





determined by the use of available curves, a correction 
Sizing—U.P.V. Code—Liquids for viscosity must be made. 

Using the required liquid capacity, the actual ori- 
fice area and the viscosity at the flowing temperature. 
enter the proper viscosity correction chart and de- 







Relief valves under the Unfired Pressure Vessel 
Code must also be marked to show capacities in 
pounds of saturated steam per hour, or cubic feet of 
air (60° F. and 14.7 psia) per minute. In addition, 
they can be marked to show capacity in gallons of 
water per minute at 70° F.. or other fluids under 






termine the correction factor for this orifice. Resize 
T» 


the valve using the viscosity correction factor “U, 







in the denominator as follows: 







standard conditions if desired. GPM. \ sp.gr. 
There is, however, no required procedure set up to ON eters 
27.2 Ur\ P 






rate liquid valves in the U.P.V. Code so most of the 





If the resized orifice is larger than the actual orifice 










manufacturers have standardized on a method of siz- a 
ing these valves by formula. The formula at 25% area found originally then the calculation should be 
overpressure is: repeated, obtaining and using a new Viscosity correc- 
win -aale tion factor based on the larger orifice. Repeat this 
iil a procedure until the valve is sized correctly when us- 
V sp.gr. ing the correction factor applying to the actual orifice 
GPM,\ sp.gr. area used in that calculation. 
A, = : 
27.2\ P Checking Sizes—A.S.M.E.—P.B. and U.P.V. Codes 






Where GPM = actual! liquid capacity in GPM of the liquid 


involved at 70°F. and 25% overpressure, It is a well known fact that errors are sometimes 







GPM; = required liquid capacity in GPM of the liquid repetitive when calculations are checked by the person 
involved at 70°F. and 25% overpressure, ; ans , : me 

tt nalenl les amen oF ee ee doing the original job if the same method is used. On 
inches, the other hand. it is sometimes a slow, expensive 








A = — orifice area of the safety valve, square process for a different person to become familiar with 
inches, 

P = differential set pressure in pounds per square all of the aspects of the problem. 
inch, (set pressure, psig, minus back pressure, For this reason safety and relief valve manufac- 
psig) turers have provided alternate methods of sizing 





sp.gr. = specific gravity (water = 1) of liquid at 
actual discharge temperature. (Note that the 
use of a sp.gr. at a lower than actual tempera- own calculations. 
ture will result in a safe valve size if the ' F : wares ? 
Under the Power Boiler Code it is desirable to 


sp.gr. at: actual flowing temperature is not ; 
available). size by formula and check the sizing by the use of 





these valves to enable the individual to check his 











, 9 
The above formula can be used only for sizing the table provided, although the procedure can be 
liquid-safety-relief. valves at 25% overpressure. At reversed if for some reason that course is preferred. 
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TELETAX TELEMETERING 


by Foxboro... 


engineered for 
the most advanced 


transmission techniques 
TELETAX RECEIVERS 


Teletax receivers include: 
* . : Single or Dual Receivers; 
Telemetering matched in performance with famous pastel tieonad Maestaaen ae 


Foxboro instruments — that’s the Foxboro Teletax recording up to 6 separate 
measurements on one chart; 


Telemetering System. and Teletax Receiver-Con- 
trollers for automatic 


Through use of impulse-duration signals, Teletax operation. And the Teletax 
electrically transmits measurements of a remotely- signet con Se Seay aa 

verted to digital information. 
located variable to the central control station. Here, , e informbation bidet) 346 
the Teletax receiver records the duration of impulse, n JAaUY cpre 
which is directly proportional to the measured 
variable. 


The Foxboro Teletax System is noted for its simplicity, 

its versatility, and its high sustained accuracy. For a 

transmission medium, it can use either AC or DC, an 

audio frequency carried on a transmission line, or TRANSMISSION LINK 

radio or microwave impulses. Sustained accuracy is With Foxboro’s Teletax Tele- 
metering System, you can use 

0.5% of full scale. the most advanced transmitting 


techniques: two wire lines, 
power lines, radio or micro- 
wave. As many as 25 different 
signals can be handled in each 
direction, simultaneously. 


147 


TELETAX TRANSMITTER 
The Teletax Transmitter houses 
either one or two standard 
Foxboro measuring elements — 
plus the Teletax transmitting 
mechanism. It will transmit to a 
control center hundreds of 
miles away just as easily as to 
one nearby. It also indicates or 
: vant r records locally if desired. 
The Teletax Transmitter needs no periodic mainte- han nana telsates 
. - . 142 on inquiry 

nance whatever, while the receiver requires only 

occasional oiling. And the receiver has a minimum 

of mechanical components to wear — no clutch to 


slip or jam. 
Foxboro Teletax Systems are now in wide use on 

natural gas systems, water works, oil fields, power 

plants, steel mills, etc. Write for Bulletin 17-11C — REG. U.S. PAT. OFF. 


it gives all the details. The Foxboro Company, 469 TELETAX TELEMETERING 


Neponset Avenue, Foxboro, Mass. 





*Reg. U.S. Pat. Off. 
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SOUTHERN CALIFORNIA METER ASSOCIATION 


President: F. Edward Funke 
Vice-President: Martin E. Kantor 


Auditor: Arthur R. Alworth 
Program Chairman: John M. Quirk 


Secretary-Treasurer: Glen C. Wilson, 10219 Orange Ave., South Gate, California 


Computation of 
Oritice-Meter Gas Coefficients 


Here are the factors used in calculating an 
orifice-meter gas coefficient, and a stand- 
ard procedure for coefficient calculation by 


W. J. KENNEDY 


using these factors in a standard sequence. 


RIOR TO 1935. when Bulletin TS-353 Tentative 

Standard Procedure for the Measurement of 
Vatural Gas with Orifice Meters was introduced, there 
were few standard methods of measurement procedure. 
It was common for each oil and gas company in the 
same area to have its own procedure, TS-353_ pro- 
vided a standard procedure. 

Later, in 1941. Bulletin TS-402 Tentative Standard 
Procedure for the Determination of the Corrected 
Hourly Gas Coefficient (C’) Used in the Measure- 
ment of Natural Gas by Orifice Meters was issued. 
This enabled the gas and oil companies to calculate 
coefficients on a standard basis. and. with the same 
gas flow data. a coefficient could be calculated in any 
area of California and identical results obtained. 

In 1956 these bulletins were combined and pub- 
lished as Bulletin TS-561 Tentative Standard Proce- 
dure for the Measurement of Natural Gas with Orifice 
Veters. This bulletin was expanded to provide data 
for meter runs up to 30’, and superexpansibility fac- 
tors to 500 psi. TS-461, Tentative Standard Procedure 
for the Determination of Superexpansibility and 
Vanometer Factors used in Measurement of Natural 
Gas by Orifice Meters, provides for the superexpansi- 
bility factors for pressures above 500 psi*. 

It should be noted that the factor tables in the 
bulletins are in the same order as the factor arrange- 
ment in the coefficient formula. To expedite coef- 
ficient calculation it is best to use a coefficient rec- 
ord form (Fig. 1) which is designed to be used in 


the same order. 


Basic Flow Formula 


The Basic Flow formula is: 


*Bulletins TS-461 and TS-561 are published by the California 
Natural Gasoline Association, 510 W. 6 St., Los Angeles 14, 
Calif. 

Presented at S.C.M.A. Short Course, January, 1958 


where Q is quantity rate of flow in standard cubic feet 
per hour (‘at 14.73 psia and 60° F); h is differential 
pressure in inches of water across the orifice plate: 
P.. is pressure in psia of flowing gas taken from down- 
stream tap. 

When using square-root charts the formula be- 
comes: 


a) C’ x h, x Pao 


where h, is differential pressure reading and Px» is 
static pressure. Note: C’ in this instance contains the 


square-root chart factor “M”. 


Coefficient Definition 
The gas coefficient is the quantity of gas that will 
pass through a given sized orifice in a given sized 
orifice-meter run when the square-root readings of the 
differential pressure (h.) and static pressure (Pg) 
are unity. 


Corrected Gas Coefficient 

C’. the corrected gas coefficient, is the product of 
the following factors: 

C’ = CxM (or MI) x F.o x Fp x Foy x Fo x Fr 
where C is the Basic Coefficient at 60° F and 14.73 
psia base. This depends on the internal diameter of 
the meter run. the size of the orifice. and the loca- 
tion of the taps. 

M is the square-root chart factor. This is the cor- 
rection for the range of differential gauge when using 
square-root charts. The base 100 psi/100” 1.000. 
The equation for M = 0.01 \ RR, 

I is the Rockwell intergrator machine factor. used 





October Meeting: Thursday, the 16th Rio Hondo 
Country Club, Downey, California. 

Feature: Mr. Stanford B. Spracklen, of Beckman 
Instruments, Ine, will discuss Gas Chromato- 
graphy and Process Control. 
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Southern California Gas Co. 
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Flange ..oc. 72 Hour 
COEFFICIENT RECORD 
he | h/P2 bse t t Gacee Rance (Cr (M1) C1 (MI) « 


| Ps2 | Bera] ‘ ne (Mi) | Fea Fe | 


(Fez Fa) | py | Fea Fad Fev) Fo Fr | 


Meter #1000 


FIG. |. DETERMI- 
(Mt) x | 5? GR Temp. | ' aes NATION of Cc 


using TS-56l. 





| | | 
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/6311 65 








1387.2 p.9487 pf. ook 1.004] 1326.6 | 1.255 | 1664.9 





1 l j 
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me 
os 
| ae 
0.4] 7/14 x 2.500N0#/D" 1316.0 ho 
621 (a) 
aa 








when charts are read on the integrator, The base 
‘| L.00) is 900 psi Loo”, 


F.. Expansion Factor 
Unlike liquids, when a gas flows through an orifice 
the change in velocity and pressure is accompanied 
by a change in density. This expansion is taken care 
or by the expansion factor, which is a function of the 
differential pressure, the absolute pressure, the diam- 
eter of the pipe. the diameter of the orifice, and type 


of taps. 


F;,, Reynolds Number Factor 
This factor depends on the viscosity, density, and 


velocity of the gas. and pipe diameter. 


F,, Superexpansibility Factor 
This factor is used to correct for the fact that gases 
do not follow the ideal gas laws. It varies with the 
temperature and pressure. and with the tvpe of gas. 


F,, Specific Gravity Factor 
This factor is used to correct for changes in specific 
gravity. With a given force, a larger quantity of light- 
weight gas can be pushed through an orifice than a 
heavier gas. This flow varies according to the square- 
root law—that is. twice as much gas having a specific 
gravity of 0.25 will flow through an orifice as will a 

gas having a specific gravity of 1.0. Thus: 


F,, = V1/Sp Gr 


F, Flowing Temperature Factor 
This factor corrects for changes of flowing gas 
temperature from the base of 60° F. A higher gas 
temperature means a lighter gas and greater flow, 
which must be corrected back to that at 60° F by use 
of the factor Fy: 


160 +- 60 
V 160 +- Flowing Temp. 


Sample Problem and Factors 

Segments of the appropriate factor tables from 
TS-561 and coefficient record cards (Figs, 1 and 2) 
will be shown in the recommended sequence to com- 
pute the following problem. 

1. Meter size is 4”; internal diameter is 4.026”. 

2. Flange connections are 1” above and 1” below 
the orifice plate. 
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3. Chart rotation is onee every 72 hours. 

h. ho. square root differential reading, is 6.0. This 
value is obtained by averaging the differential read- 
ings of several charts prior to the date of the coef- 
ficient change. The h, values are read to the nearest 
whole number and averaged to the nearest tenth. 

5. Poo. square-root static reading, is 7.40. This value 
is obtained by averaging the static readings of sev- 
eral charts prior to the date of the coefficient change. 
The P. values are read to the nearest tenth and 
averaged to the nearest hundredth. 


6. Line and orifice is 4” x 2.500". The B. termed 


“beta,” is the ratio of the diameter of the orifice to 
the diameter of the meter run (d/D). When using 
flange-connected meters, the best: measurement is at- 
tained with orifice plates having ratios between 0.15 
and 0.70. 

be & is 1387.2. (The basic coefficient for i x 
2.500” orifice. from TS-561. Table 321) 

&. Gauge range is LOO psi/50”. M, the square-root 
chart factor is 0.7071 (Table 303). 

9, Chart reading methods Rockwell integrator 


72-hour combined MI Factor. 


\ (100/500) 1100/1005 
0.4472 


This is the integration factor for square-root charts. 
Thus: MI (72 hrs) = 0.07071 x 0.4472 x 3 == 0.9487. 


10. Fy2, the expansion factor, is a function of: h, 
(6.0), Pgo (7.40) and beta (0.62). 


11. Fy. Reynolds number factor, also is a function 
of hy. Pgo and beta. The combined factor from Table 
330 (Feo Fr) 1.004, 

12. Fpy, superexpansibility factor, is a function of 
static pressure, specific gravity and temperature of 


the gas; 


Pye 7.40 10 psig 

Sp Gr = 0.631 

Flow temperature == 65°F 

Fpy = 1.004 (from Tables 331 and 335). 


13. Fe. specific gravity, is 0.631. This is one of the 
most variable of the factors used. It corrects for the 
specific gravity variation of the gas. 

14. Fy, flowing gas temperature = 65°F. This fac- 
tor corrects for the temperature change in the flow- 
ing gas. The combined factors of Fe and Fy = 1.255 
(from Table 342). 















THEAN CALIFORNIA GAS CO-1-L 


3001-1 


S01 
METER 


NO REMARKS 















SOURCE OF TEMPERATURE 


3001-1 


SOURCE OF GRAVITY 


3001-1 































































The product of the factors is established and entered 


in Fig. 


' 


Cc’ 


x (MI) xX (F.o Fr) x F py > , 
1664.9 


.2 x 0.9487 x 1.004 x 1.004 x 


C F, Fy 
1387 250 
Specific Gravity and 
Temperature Determinations 
Specific gravity and flowing temperature are the 
most variable values. These values are determined by 


the following methods: 
Specific Gravity 


meter run provides a continuous record. 


\ recording vravilometer piped directly to the 


») 


2. Gas Sample Tanks 

Accumulative sample wherein gas enters the 

tank only when there is flow through the meter. 

Usually this is a weekly gas sample. 

. Continuous sample wherein gas enters the 
tank continuously. Usually this is a weekly 


gas sample. 

Spot sample where an operator fills the tank 
manually. 

3. Portable specific-gravity instruments for spot 
tests of gas made in the field, 

4. Source sample, used by several meters measuring 
the same quality gas. 

In all gas sampling, great care is taken to insure a 
good sample by adequate purging of the sample tanks. 
Temperature of Flowing Gas 

1. Recording temperature gages on the meter. 

2. Temporary recording gage on the meter. 

3. Meters with same temperature characteristic us- 
ing a base temperature location. 

4. Ground temperature. 

5. Spot temperature with stem thermometer. 

The recorded temperature value is interpreted in 
the light of the following considerations: (1) Flowing 
temperature only should be used; (2) a large volume 
usually does not show atmospheric«influence; (3) a 
small volume is influenced by atmospheric conditions; 
(4) after regulators the gas is cooled by expansion: 
and (5) after compressors the gas is heated by com- 


pression. 


Significant Figures 
When computing orifice coefficients, carry all com- 
putations to five significant figures, Use the number 


ide 16" CONNECTIONS Flange CLUCK 2h Hr. 
FIG. 2. DETERMI- COEFFICIENT RECORD 
NA T | Oo N of ek masa he [M/Pai oc. | LINE @ ORIFICE | Gauee Rance CuAMIMDIC, (MI al Sress_ | Cx (MD (MI) x | SP. GR.| Teme. | c BA Be 
using TS-46]. wnitacsiuben Les c. pcre 2 c M0] ps | og | re | Eo ry) Fe Fr | | 
acd | beeen ste aes | 
=| = |=. l6x10. 500 |1000/100|35943. | |_130 (Na =3.2%)|,.0351 62 | 
1-30-58 | - | - | - | 25416, | 1.4142) .999 | 35907% | 1065 | 36241, | 1.252 47878. 2 R 
| [eel | | | 



















of significant figures given in the Tabies in all cases. 
To determine the last significant figure in any com- 
putation carry all calculations to one place beyond the 
figures desired. When the 





number of significant 
next figure beyond the desired significant figure is 5 
or more. add one to the last significant figure. 






Subsequent Changes of Coefficients 
Some coefficients are changed on a regular weekly 
basis and others on a monthly basis depending on the 
volume of gas measured through the meter. Note: 
These subsequent changes are the procedure of the 
Southern California Gas Company. Such procedures 
may vary in accordance with the standard practices 










of each company. 

The coefficients will change whenever the values of 
the factors change to the following extent (provided 
the orifice plate has not been changed). 











1. h.-more than two units (example: from 4.0 to 
7h. 

2. Pg»——more than one unit (example: from 6.0 to 
8.0). 





3. Specific gravity—more than 0.005 (example: 







0.630 to 0.636). 
1. Average Temperature —more than 4°F (ex- 






ample: 65° to 70°F). 





Calculation of (C) for Non-Standard 
Internal-Diameter Meter Run 

When the internal diameter of the meter run varies 
from the standard diameter used in the (C) tables by 
the percent allowable in Table XII, page 71, TS-561, 
the value of (C) should be calculated by the formula 
C = d°ZL using the “L” and “Z” Tables 803 and 804, 
pages 88 and 89, of TS-561. 

For example, calculate (C) for a 6 
ternal diameter) x 3.500” orifice: 

B (beta) = 3.500/5.955 = 0.588 

Maximum allowable tolerance for 6.065 standard 
run with beta of 0.59 = 1.3%. 

A meter run of 5.955” diameter is a 1.8° variation 
from standard; therefore the standard (C) in the 
tables should not be used. 

The value of (C) can be caleulated as follows: 

C = d®ZL 
d= Y225 
Z = 218.1 (Table 804, page 89) 
L = 0.9985 (Table 803, page 88) 
Thus C = 2667.7 
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(5.955” in- 
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Regulated Power Supply 


for strain gages, or other 
high precision applications 


MODEL LS-20 


eakers fuses 


Standard cell reference, chopper amplifier with 10 milj x 
gain, External reference may be used. 
Higher currents available on special order. 


OLTRONIX CO. 


235 Underwood Drive, N. E. ° Atlanta, Georgia 
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ACCURATE WEIGHTS 
are a MUST for Profit!! 


74 
Flgsshsais ELECTRONIC 
SCALES Will Increase 


YOUR PROFITS!!! 


FOR INFORMATION 
ON ELECTRONIC 
WEIGHING OR 
ELECTRONIC SCALES 
TO FIT YOUR SPECIAL 
REQUIREMENTS 
CHECK THE TYPE 

OF SCALE YOU ARE 
CONTEMPLATING 
AND FULL DETAILS 
WILL BE FORWARDED 
BY RETURN MAIL 


ELECTRONIC 
CRANE SCALE 
TANK SCALE 
TRUCK SCALE 
R.R. TRACK SCALE 
HOPPER SCALE 
LARRY CAR SCAL 
OTHER (Explain) 





Send To: 


STREETER-AMET COMPANY 
GRAYSLAKE, ILLINOIS 
THE STANDARD OF ACCURACY SINCE 1888 


For more information circle 61 on inquiry card. 
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The standard coefficient for 6.065-diameter 6 x 
3.500 orifice == 2654.9, 
(C) value of 5.955 dia. 2667.7 
(C) value of 6.065 dia. — 2654.9 
Difference 12.8 


Coefficients for Meter Pressures 
Over 500 PSIG 

When gas coefficients are calculated for meters op- 
erating on pressures over 500 psig, procedures out- 
lined in Bulletin TS-46] should be followed. At these 
higher pressures the F.. and Fp factors become 
negligible and may be omitted. 

Vanometer factor F,,. is introduced into the gas co- 
efficient formula and takes the position of the Fy» Fy, 
combined factor in the formula. “In a mercury-type 
differential gage the fluid used to displace the mercury 
adds to the differential pressure produced across the 
orifice causing the meter to read high. When the dis- 
placing fluid is gas and the line pressure is below 500) 
pounds the error is too small to warrant inclusion as 
a correction to the metered volume. Above 500 pounds 
the correction factor F'n hecomes sufficiently large to 
warrant its use.” 

Superexpansibility Factor Fypy: “These factors in 
TS-461 have been tabulated as functions of reduced 
pressure and reduced temperature. and are not as 
convenient for the user as the tabulations in TS-402 
(as functions of specific gravity and flowing tempera- 
ture). It was found necessary to tabulate in’ this 
manner in order to provide comparable accuracy. and 
to avoid an excessive tabulation of factors to cover 
the pressure and temperature range presented in this 
bulletin.” 

An example of the use of the Fpy and F,, tables as 
outlined in TS-461 is as follows: 

Given conditions: Nitrogen (N.) content 3.2‘ 
specific gravity 0.635: temperature flowing gas 62 


‘ 


static pressure 730 psig, 


Determination of F,, and F,, 





Table | Sp. Gr. 0.635 Hydrocarbon Pc Hydrocarbon T, 
= 670 = 368 





Table 1] Ne == 3.2% Ne correction N. correction 
—8 = —13 
; = 670 — 8 - == 368 — 13 
662 355 





Table Ill P= 
(P. = 
Table IV Interpolation (Pressure) 


aid (Increment) 
(Difference) 








Table VT = 62° 
Table VI (Page 17) Fry == 0.999 
Table VII (Page 30) Fu == 0.999 











C'=C X MI X Fm XK Fev X Fa K Fa 
The data are entered in Fig. 2. 








When you discuss solenoid valve requirements with an 
ASCO engineer, you benefit from the design and de- 
velopment experience of half a century. The ASCO 
specialist can recommend the right valve for your 
needs because ASCO pioneering has brought about 
the thousands of types of solenoid valves now available: 

Two-way valves in pipe sizes from 4%” to 8”—for 
temperatures from -350°F to 600°F —for pressures to 
5000 p.s.i. 

Three-way valves in pipe sizes from %” to 2” — 
for temperatures from -350°F to 600°F — for pressures 
to 1000 p.s.i. 

Four-way valves in pipe sizes from 4” to 144”—for 
temperatures from -65°F to 212°F — for pressures to 
750 p.s.i.— poppet or slide type. 

And ASCO can supply you with standard, explosion- 


SEE US AT THE ISA SHOW BOOTH 1247 SEPT. 15-19 


proof or water tight enclosures — Class A and Class H 
coils — a wide range of body materials including cast 
iron, brass, bronze and stainless steel. Or trade on 
ASCO experience and have one of our engineers call. 


New! Catalog No. 202 covers the ASCO line 
of Solenoid Valves. Write for your copy today. 


For Immediate Delivery... 


World’s largest stock of Solenoid Valves. 
A complete Solenoid Valve Stock List will be 
sent to you with your copy of Catalog No. 202. 


Whatever the crucial factor in your flow control 
applications—reliability, compactness, high cycling 
rate—there is an ASCO valve that meets your need. 


Automatic Switch Co. 


52-F Hanover Road, Florham Park, New Jersey, FRontier 7-4600 


AUTOMATIC TRANSFER SWITCHES - SOLENOID VALVES - ELECTROMAGNETIC CONTROL 
d 


For more information circle 62 on inquiry card. 
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EAI’ 
SUSTAINING S LEADERSHIP IN THE FIELD OF 
ANALOG COMPUTING 


EAI’s new series Application Bulletins and 
Simulation Bulletins provide dramatic evidence 
of the growing success of PACE Analog 
Computing equipment in solving design engi- 
neering problems. See why two-thirds of all 
Analog Computers in use today bear EAI’s 
PACE emblem. For 231R Analog Computer 
Bulletin No. AC-802 or for literature describing 
successful applications in your industry, 

write Dept. [A-9 
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Newsletter 


John H. McLeod, Jr., EDITOR 
Suzette McLeod, SECRETARY 


8484 LaJclla Shores Drive 
LaJolla, Calif. 





Bits 


This month we have a report from 
Bob Yaeger on the June meeting of 
the Eastern Simulation Council. at 
which Harold Skramstad, Arthur 
Ernst and James Nigro, all of the 
National Bureau of Standards. dis- 
cussed a combined analog-digital 
man-machine simulation system. Bob 
also gave us the gist of a talk by 
Henry Bowes on a “Universal Sub- 
marine Simulator” given at the al- 
most-snowed-out February meeting of 
the ESC. Some of the facts we pass 
on to you under PIECES. 

We also present under that head- 
ing condensed versions of talks by 
Hans Meissinger on “System Opti- 
mization by Steepest Descent Meth- 
od.” George Brewer on “A Technique 
of Simulation of Space Charge in an 





Simulation Councils, Inc. 


Dov Abramis, Convair, Pomona, Calif.; 
Chairman, Board cf Directors 


Western Simulation Council 


Irwin Pfeffer, Ramo-Wooldridge Corp.; 
Chairman, Steering Committee 


Midwestern Simulation Council 
Warren Jackson, Jr., Standard Oil 


Company of Ohio, Cleveland, Ohio; 
Chairman, Steering Committee 


Eastern Simulation Council 
Hideo Mori, Hydel Inc., 99 First St., 
Cambridge 41, Mass.; Chairman, Stecr- 
ing Committee 


Electrolytic Tank.” and George Bekey 
on “Applications of Automatie Pro- 
gramming Equipment.” all of which 
were given at the July meeting of 
the Western Simulation Council. 
Some points made at the Eastern 
SC Study Group on Physical Simu!a- 
tion are given with other miscel- 
lany under Info. and your Editor 
will trv to corral a Thot sometime 
hefore he finishes this Vevwsletter. 





Pieces 





EASTERN S/C MEETING OF 16 JUNE ON 
“COMBINED ANALOG-DIGITAL SIMULATION" 


About 70 members of the ESC at- 
tended the 16 June meeting at the 
National Bureau of Standards in 
Washington to hear Harold Skram- 
stad, Arthur Ernst, and James Nigro 
tall of NBS) discuss “Combined 
Aralog-Digital Simulation” and wit- 
ness a demonstration of the NBS 
analog-digital man-machine system. 


The NBS Man-Machine 
Simulator 


Bob Yaeger (Electronic (Associates. 
Ine... Long Branch, N. J.) tells us that 


most of the material presented was 
similar to that which was published 
in the VBS Technical News Bulletin 
of April “58. so here is a condensa- 
tion of that writeup. which states 
that the Bureau has designed an ad- 
vanced research tool which simulates 
interactions between electronic con- 
trol systems and a team of human 
operators. The device. to be used for 
designing man-machine control sys- 
tems such as those for air traffie 
control, ground control of intercep- 
tors, and command systems in gen- 
eral, was developed under the spon- 
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Southeastern Simulation Council 


Robert S. Johnson, Georgia Institute 
of Technology, Atlanta, Ga.; Chairman, 
Steering Committee 





Central Simulation Council 
Bruce Estes, McDonnell Aircraft Corp., 
St. Louis, Missouri; Chairman, Steer- 
ing Committee 


Canadian Simulation Council 
F. W. Pruden, National Research Coun- 
cil, Ottawa, Canada; Chairman, Steer- 
ing Committee 


DDA Council 


Stan Rogers, Convair, San Diego, 
Calif.; Chairman, Board of Directors 


sorship of Wright Air Development 
Center. with the advice of psycholo- 
wists from the Aero Medical Labora- 
tory. 

The research scientist’s model. 
which enables him to investigate in 
detail particular phases of his prob- 
lem. may be purely mathematical or. 
as at NBS, it may include a consider- 
able array of complicated physical 
equipment. 

The NBS prototype includes a digi- 
tal computer and an analog com- 
puter. linked with display and con- 
trol equipment which permits human 
heings* to be coupled into the sys- 
tem. The system provides an estimate 
of how the humans’ alertness. judg- 
ment. and dexterity will affect other- 
Wise automatic operations, and_ it 
thus can assess the reasonableness 
of tasks assigned to people in re- 
lation to their ability to perform 
them. The system is intended to deal 
with technical and economic factors 
which cannot be properly anticipated 
nor adequately resolved by a “paper 
study” alone: to achieve a_ better 
basis on which to specify the facility 
and to estimate the costs of construct- 
ing. operating. maintaining, and ex- 
panding it: and to test its utility by 
applving the prototype to the resolu- 


would say, noisy two-legged computers. 
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tion of important issues now being 
faced in the development of control 
systems. 

A simulator for man-machine sys- 
tems differs in several distinct char- 
acteristics from one designed for 
purely automatic systems. It must op- 
erate in real time. must have ap- 
propriate data presentation for the 
human operators. and must provide 
for acceptance of human responses. 
You cant expect exact repeatability. 
and you must make much use of 
statistical methods in analyzing the 
experimental results. Since a human 
operator is extremely nonlinear*, the 
superposition process does not apply. 
and you must be sure that the simu- 
lation features of the hu- 
man environment which are not di- 
rectly a part of the control loop un- 
der study. but which may affect the 
loop significantly. 

Analog computer equipment is 
used to accept continuous control in- 
formation, solve complex dynamic 
equations in real time. and activate 
conventional display devices. Tasks 
for the digital computer include con- 
trolling the experiment. generating 
open-loop data, calculating with high 
prec'sion, handling variables requir- 
ing large dynamic range, making 
logical decisions. and _ statistically 
analyzing experimental results. 

The NBS system is particularly 
suited to the simulation of sampled- 
for example. a system 
involving human operators as com- 
ponents in a control loop, like the 
ground-controlled interceptor _prob- 
lem, which was simplified for study 
in the laboratory. 

The digital computer is pro- 
grammed to simulate a large number 
of aircraft observed by search radar. 
A console including CRT displays 
simulates the ground control station. 


includes 


data svstems 


*Like those babes on the beach!— Ed. 


I’m a non-linear man myself! 


(Courtesy Daystrom Systems) 
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Fig. |. The NBS 
man-machine sys- 
tem. 
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Aireraft are manually assigned and 
automatically tracked. A model of an 
airplane cockpit enables a human op- 
erator to imitate the actions of an 
interceptor pilot in flight. A control 
panel operated by the research team 
permits modification of the hypo- 
thetical situation under study. 

A general-purpose electronic an- 
alog computer simulates the dynam- 
ics of the aircraft in real time and 
activates flight instruments in the 
cockpit. directly or through special- 
purpose analog equipment. The ve- 
locity components of the interceptor 
aircraft are converted to a ground 
reference system and integrated over 
one scanning period of the radar. 
These increments in position are 
then sent through specialized real- 
time conversion and input equipment 
to SEAC. an NBS general-purpose 
digital computer. SEAC stores the 
position of the controlled intercep- 
tor aircraft in its memory and up- 
dates the information at each sam- 
pling period of the system. The digi- 
tal computer also controls the ex- 
periment, generates the trajectories 
of pre; ogrammed aircraft, and simu- 
lates the interceptor control com- 
puter. 

The output of SEAC is connected 
to specialized continuous output and 
conversion equipment which activates 
display equipment for the ground 
crew, operates a monitor scope, and 
sends data to an XY plotter on both 
a selected enemy target and an as- 
signed interceptor. Navigation com- 
mands from the ground crew are 
sent to the air crew by voice or by a 


Ls sIDATA RECORDING 
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simulated data link which activates 
navigation instruments. Airplane con- 
trols operated by the pilot are sig- 
naled to the analog computer, thus 
closing the loop. A block diagram of 
the system is shown in Figure 1. 

Any facility intended for research 
on man-machine systems will pro- 
duce large quantities of experimen- 
tal data. To draw conclusions from 
experiments as quickly as_ possible. 
some of the experimental data must 
he reduced during or between runs. 
Reduction between runs may be the 
more important, since combined sim- 
ulation and data reduction might fre- 
quently make demands beyond the 
capacity of the digital computer. Al- 
so, the recording of data is desirable 
for analysis and comparison with 
subsequent experiments. Magnetic 
tape is used as the storage medium 
for experimental data in information 
blocks of 16 quantities at a recording 
frequency variable from 0.5 to 32 
samples per second. The format is 
such that the tapes may be read 
into SEAC directly for further proc- 
essing. 

One advantage of the NBS facility 
is the ease with which the psychol- 
ogist or engineer can modify his ex- 
periment rapidly and conveniently at 
the control panel. He need not be 
greatly concerned with programming 
difficulties. since changes are made 
knobs or 
switches on the control panel to modi- 


by turning throwing 
fy the computer instructions. change 
system parameters, and control the 
selection of program subroutines. 


EASTERN S/C MEETING OF 17 FEB. 
ON SUBMARINE SIMULATION 


Henry Bowes (Electric Boat, Gro- 
ton, Conn.) gave a talk to the Physi- 
cal Simulation Study Group of the 
Eastern Simulation Council at AVCO 
Manufacturing Company in Law- 
rence, Massachusetts on February 
\7th. He covered the history of the 


use of simulation for training in sub- 
marine ship handling, and described 
the latest in shiphandling trainers 
now in operation at the Submarine 
School, New London Submarine 
Base, Connecticut. This trainer was 
built by the Electric Boat Division of 












This is the first in a series of advertise- 
ments designed to acquaint you with 
recent work undertaken by the com- 
puter engineering group at Beckman 
Instruments, Inc. This month we shall 
begin with a discussion of analog com- 
puter accuracy as a system concept, 
calling attention to a few points fre- 
quently overlooked when evaluating 
computers or when looking for possible 
sources of error. Future articles will 
deal with these and other points in 
greater detail. 


Static Accuracy 
of Linear Components 


This factor is perhaps the most impor- 
tant and certainly the most frequently 
cited. The “.01% computer” has been 
with us for years (at least in the litera- 
ture, if not always in practice). It is al- 
most trite to point out that the .01% 
figure refers to only one operation, 
static summation; in which accuracy is 
primarily dependent upon matching in- 
put and feedback resistors at d.c. While 
present day amplifiers with gains of 10° 
and low drift need hardly be considered 
in a discussion of static errors, the .01% 
resistors should be carefully examined: 
Are they only initially adjusted to 
.01%, or will they remain at that fig- 
ure? Are they precise only at a particu- 
lar temperature or over some range? Is 
.01% the average or the maximum 
error? Are resistors matched only in 
groups (e.g., input and feedback resist- 
ors of each amplifier or of a particular 
console) or are they set to an absolute 
value? These questions must be an- 
swered to make the .01% figure mean- 
ingful. 


Dynamic Accuracy 

of Linear Components 

Let us proceed from static to dynamic 
considerations. While it is not difficult 
to obtain amplifiers with a wide band- 
width, phase shift through the system 
can easily become the major source of 
problem error. Phase shift can be mini- 
mized in operational amplifiers by using 
compuling resistors with closely con- 
trolled parasitic capacity. It can be fur- 
ther reduced by paralleling the input 
and feedback resistors with capacitors 
to extend the amplifier bandwith while 
maintaining equal time constants in the 
resistors In doing this, however, the 





SPEAKING WITH EASE. 


An up-to-the-minute report on computer technology prepared by the Beckman/Berkeley engineering staff 


effect of the capacity on coefficient po- 
tentiometers which drive the amplifiers 
must be considered. An amplifier so 
compensated as to produce minimum 
phase shift from input resistor to out- 
put terminal will generally increase the 
phase shift through the coefficient po- 
tentiometer which drives it. Therefore, 
the compensating capacity must be se- 
lected for minimum phase shift through 
the overall system from pot input to 
amplifier output. In a later issue we will 
describe a simple method of evaluating 
phase shift using a patched-in three- 
amplifier oscillator. 


Relay Timing 


Computers are usually switched from 
one operating condition to another by 
means of relays. When going from the 
“hold” or “reset” condition to the 
“compute” condition or from “com- 
pute” to “hold,” the time difference be- 
tween contact closures or openings 
introduces an error in time-dependent 
circuits such as integrators. In the pre- 
cision equipment available today this 
difference in relay contact times may 
cause a greater error than that intro- 
duced by all other components. Differ- 
ential switching times of the order of 
1 to 3 milliseconds have been consid- 
ered “precise,” but when we are trying 
to realize the accuracy of .01% opera- 
tional components even a 2-millisecond 
time differential often introduces exces- 
sive error. Consider the commonplace 
integrator output curve shown in the 
diagram. Over a sizable arc this curve 
has a slope of 100v/sec. If integration 
begins 2.0ms late, the time difference 
will create a voltage error of 0.2v or 
















0.1% at all points within this region. 
To hold the voltage error down to .01% 
the difference in contact times should 
not exceed 0.2ms. 

We hope that these pointers will be of 
some value to analog computer users. 
More detailed considerations will be 
presented in later issues. For a further 
analysis of phase shift we also refer you 
to “Extending the Bandwidth of Preci- 
sion Analog Systems” by E. Billing- 
hurst and C. Single, a paper to be given 
at the National Simulation Conference 
in Dallas, Texas, October 23-25, 1958. 


A FEW RELEVANT 
EASE 1100 SERIES COMPUTER 
SPECIFICATIONS 

Computing resistors: Initially adjusted to 
better than 10 parts per million absolute; 
will remain within 0.005° of absolute in 
Model 1160 oven environment over am- 
bient temperatures from 60°F to 113° F. 
Write for technical bulletin on Model 
1160 oven. 
Typical Phase Shift from Pot Input to 
Summer Output. 
At 100 cps with pot set between 0.25 
and 0.75: 

0 to —0.2 degrees with 1M input re- 

sistor. 

+0.1 to —0.3 degrees with 100K input 

resistor. 
Differential Relay Contact Times: 0.25ms 
maximum going from “reset” or “hold” to 
“compute.” 0.1Sms maximum going from 
“compute” to “hold.” These differential 
times hold true for all integrator relays in 
one 1100 console or several consoles con- 
nected in parallel. 


EASE Computational service is available 
on a rental basis at our well-staffed com- 
puter facility. For details write Kenneth 
B. Tuttle, Director Beckman/ Berkeley 
Computation Center, 305 Parkman Ave., 
Los Angeles 26, California. 
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General Dynamics Corporation for 
the U. S. Naval Training Device 
Center in Port Washington, New 
York. 


\ description of the ballast tanks 
and control systems as well as the 
general characteristics of a submarine 
was given as background material, 
and the simulator then described in 
four major sections. 

(1) The training station is a re- 
production of the control room of 
the TRIGGER, SS564. with positions 
for a helmsman. bow and_ stern 
planesmen, air manifold operator, hy- 
draulic manifold operator, trim man- 
ifold operator, and diving officer. 
The training station itself is mounted 
on a hydraulically-driven gimbal- 


mounted platform with limits of 


15° in pitch and = 30> in roll. 
(2) The instructor's station is di 
vided into problem preset. hull open- 


. 
hee 


Control 


ings. ballast. speed. attitude. and ail 
sections. The console operator in the 
instructor's station acts as the rest 
of the boat. inserts malfunctions into 
the various systems. and monitors the 
performance of the trainees. 

(3) The auxiliary machinery sec- 


tion provides the necessary hydraulic 


power, air conditioning. and electri 
power distribution for the trainer. 

(4) The computing system con- 
sists of a hydrodynamic* computer 
and the associated input and output 
systems. The hydrodynamic computa- 
tion is performed by a DC analog 
computer* * which contains 196 oper- 
ational amplifiers. 21 servo multi- 
pliers, 27 relay amplifiers. and 225 
potentiometers, 

\ second training station and ‘in- 
struc tors console are being added to 
the original equipment to train sub- 
marine personnel on the nuclear ves 
sels of today and tomorrow. 


WESTERN S/C MEETING OF 11 JULY 
ON SYSTEM OPTIMIZATION 


When Dr. Robert K. Roney, Man- 
ager of the Systems Analysis Labora- 
tory at Hughes System Development 
Laboratories (Culver City. Calif.) 
welcomed the Western Simulation 
Council on 11 July 1958, history was 
made. Before Hans Meissinger, Head 
of the Dynamic Analysis and Simula- 
tion Section, arranged the meeting. it 
had never proved possible to con- 
summate any of the Simulation Coun- 
cil meetings planned for Hughes. 
Good work, Hans! 


Meissinger on Steepest Descent 


After Dr. Roney’s welcome. Hans 
described “System Optimization by 
Steepest Descent Method.” a way of 
finding optimum solutions or opti- 
mum system parameters. 

He gave a brief resume of com- 
puter applications of this method 
which have been described in the 
literature (see References | to 3) and 
referred to a recent textbook on ex- 
perimental design by Davies (Refer- 
ence 4) which devotes a full chapter 
to this technique. Typical problems 
amenable to solution by steepest des- 
cent (or ascent) named by Hans are 
the determination of minimum miss 
distances in missile guidance, the 
finding of stability boundaries of 
control systems, curve fitting by 
parameter adjustment, determination 
of maximum yield of a chemical proc- 
ess, etc. 
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Basically the approach consists in 
defining a function of several param- 
eters of the svstem. called the re- 
function or optimization 
criterion. which must be maximized 
or minimized in order to obtain an 


sponse 


optimum condition. The search for 
stationary 
function proceeds along a path of 


points on the response 


steepest ascent or descent, as the case 
may be. After finding such a point 
it must be within the range of op- 
erating conditions being considered. 
Frequently the mathematical nature 
of the problem obviates the search for 
more than one stationary point. The 
steepest ascent or descent path is ap- 
proximated in practice by varying the 
set of system parameters originally 
selected so as to follow the local 
gradient vector. The task. therefore, 
is to determine the gradient on the 
computer by a sequence of experi- 
mental steps at each operating point, 
or, if possible, by a direct computer 
program designed to yield the com- 
ponents of the gradient vector in- 
stantly. 

To express the approach in mathe- 
matical terms, consider a response 
function of three parameters h = f 
(a. b, ce). At an originally selected 


*Pneumatic computers we have designed, 
electronic computers we have lived with, 
but hydrodynamic computers? ?—Ed. 
*Oh!! 


operating point having the coordi- 
nates (a,. b,. ¢,! in the three-dimen- 
sional parameter space the gradient 


6h dh 3 
Th : is determined, 


da dbs be 
and the parameters are then varied 
according to the steepest descent. re- 
quirement 
dh 
Oa 
bh 
db 
Ac k h 
dc 
where k is a positive constant. (For 
steepest ascent the sign on the right 
hand side above is positive instead. | 
This leads to a new operating point 
with coordinates (a;. b;. ¢;) which 
has an improved response function 
h. The process is then continued in 
the same manner until an optimum or 
near-optimum condition hyjay or byin- 
is attained. 

Hans distinguished between two 
types of gradient methods used on 
the analog ecomputer—(a) continuous 
adjustment, applicable to algebraic 
systems, and (b) sequential adjust- 
ment in discrete steps, applicable to 
dynamic systems. 

In the first case. the solution is 
obtained as a steady-state condition 
which the computer assumes auto- 
matically after the sleepesi descent 
adjustment has been completed, ice.. 
after the transients in the computer 
representation have subsided. Hence 
each solution is found by a single 
computer run. Examples of this ap- 
proach are the solution of linear al- 
gebraic equations through a_ least- 
squares procedure as described by 
Gephart (Reference 1). polynomial 
solution and root-locus tracing as dis- 
cussed in a paper by Meissinger and 
Levine (Reference 2) and a linear 
programming application published 
by Pyne (Reference 3). In the poly- 
nomial as well as in the linear pro- 
gramming applications. the computer 
program may utilize smooth integra- 
tion towards the optimum or on- 
off type adjustment when certain 
boundaries of the response function 
are reached along which the adjust- 
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Fig. 2. Descent path for a 2-dimen- 
sional linear programming problem. 








ment must continue, Such a descent 
path for a two-dimensional linear 
programming problem is shown in 
Figure 2. The optimum is located at 
the minimum level of the response 
function h at the intersection P of 
two straight boundaries |, and |, rep- 
resenting subsidiary conditions of 
the process under investigation. 

The case of adjustment by dis- 
crete steps is typified by the sue- 
cessive solution of a guidance prob- 
lem where miss distance is the criteri- 
on of optimum design. A sequence 
of trial runs must be performed to 
obtain information for the response 
function and its gradient, and the 
parameter adjustment is then made 
incrementally along the gradient. The 
difference between this and the 
former case obviously arises due to 
the time-sweep required for problems 
having time as the independent vari- 
able so that) continuous parameter 
variation with time is not feasible ex- 
cept by means of high-speed repeti- 
tive computer operation. Thus dy- 
namic system optimization must be 
performed manually by the operator. 
or it requires automatic sequencing 
equipment for implementation of the 
step-by-step process along the gradi- 
ent. 

Hans then discussed the mathemati- 
cal concept of parameter influences, 
which he thinks is very useful in any 
automatic system optmization  pro- 
cedure. He has a paper on the sub- 
ject, soon to be published. In_ brief, 
the technique consists in finding the 
partial derivatives or “parameter in- 
fluences” of pertinent problem vari- 
ables, which can be obtained directly 
from the computer if certain auxiliary 
equations are programmed into it. 
In other words, a trade-off between 
computing equipment required and 
time required for problem solution 
can be accomplished in this manner. 
The parameter influences thus ob- 
tained either represent the gradient 
components directly or may be proc- 
essed to yield the gradient, depend- 
ing on the choice of the response 
function. 














The discussion concluded with an 
example involving the adjustment of 
the coefficients of a linear differential 
equation for least-square curve fit 
ting. The simple case of a second 
order system was studied on the 
computer and the parameter influ- 
ence technique was used to yield the 
gradient of the response function 
which, in this case. was chosen to be 
the integral 











I 
h(a, b) = f e*(a, b) dt 
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Figure 3 shows the contours and 
gradient curves of the response func- 
tion h in the a.b-plane as obtained on 
the computer. Hans said that the tech- 
nique was to be tried on more com- 
plex linear and nonlinear systems to 
determine the degree of practical use- 
fulness in problems like the analysis 
of flight-test data. 

In the discussion that followed 
Hans’ speech it was asked whether, in 
linear programming as illustrated by 
the example of Figure 2. the com- 
puter approach is necessary for such 
a simple problem. The answer was 
that usually problems involve n-di- 
mensional parameter manifolds with 
m subsidiary conditions where m and 
n are rather large. Here the analytical 
or numerical approach is left far be- 
hind the effectiveness of computer 
operation. 

Further comments indicated that 
steepest descent using a fixed propor- 
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weighting of the various components 
may be preferable. One valid ob- 
jection to the steepest descent method 
is the sometimes-insufficient knowl- 
edge it provides on absolute optimum 
conditions if the system has a large 
number of relative optima. Whether 
such is the case is sometimes hard 
to determine in advance. 
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RIGHT NOW, GPS offers to prove 
this to you free of charge. Bring your 
problem to GPS. Discuss it with our 
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BEKEY ON AUTOMATIC PROGRAMMING 


At the same Hughes meeting 
Duane Beecher (Hughes) spoke on 
“Automatic Sequencing of Computers 
to Handle Noise Inputs and Change 
of Parameters.” George Beke) 
(Ramo-Wooldridge) spoke on “Ap- 
plications of Automatic Programming 
Equipment.” Bill Kindle (EAL Com- 
putation Center. El Segundo. Calif.) 
described problems which they had 
actually solved using automatic tech- 
niques. George Brewer (Hughes) de- 
scribed a technique for simulating 
space charges. and Fred Williams 
(Hughes Human Factors Engineering 
Section, Radar Department) gave a 
general rundown of Hughes simula- 
tion activities and equipment prior to 
the guided tour. Only George Bekey 
and George Brewer's talks are ab- 
stracted this month because (1) They 
are the only ones that gave me com- 
plete information; (2) | hope to be 
able to get the straight scoop from the 
others before next month's Vews- 
letter; and (3) this Newsletter is too 
long anyway! 


Automatic sequencing and pro- 
gramming equipment. George Bekey 
said, make it possible for the analog 
computer to adjust its parameters, 
perform certain logical decision func- 
tions, proceed from one solution to 
another, control input and output 
equipment, or stop the computation in 
accordance with pre-selected criteria. 
and thus to exhibit some of the ver- 
satility of the digital computer. 
George reviewed some applications in 
which automatic programming equip- 
ment was used to provide changes in 
problem parameters from solution to 
solution. This requires considerable 
computing time, since it involves 
automatic operation of the computer 
for many runs. Among techniques 
which have been developed to avoid 
the need for automatic programming 
equipment are the method of steepest 
descent for finding the roots of poly- 
nomials, and the adjoint computing 
technique for finding the weighting 
function of a linear time-varying sys- 
tem. These methods provide informa- 
tion in. a single computer run which 
would otherwise require many runs. 

\utomatic programming is a tech- 
nique which does not necessarily re- 
quire specially constructed equip- 
ment. Examples are the simulation of 
a bouncing ball which introduces an 
futomation Vol 
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upward force when the ball hits the 
ground, or the use of relays to switch 
scale factors during solution of a 
problem. 

Statistical Problems represent: one 
of the most important areas of ap 
plication of automatic programming 
equipment. Examples are: 


Measurement of the character- 
istics of random like 
rms value and amplitude dis- 
tribution. These require the re- 
cording of the results of many 
runs to obtain high confidence 


fad 
noise, 


limits. 


Evaluation of random variables. 
such as miss distance of a missile 
subjected to random noise. 


Evaluation of certain. statistical 
functions which are difficult: to 
handle analytically. like obtain- 
ing the probability that a fading 
signal with a certain probability 
distribution will fade’ below a 
given threshold for a given time. 


By means of automatic program- 
ming techniques the computer can be 
made to proceed stepwise along sue- 
cessive steps of Difference Equa- 
tion®. Recent papers have discussed 
the use of such a technique to simu- 
late. on the analog computer. digi- 
tal integration schemes. certain digi- 
tal filters, and sampled data systems. 

Two applications of Parameter Ad- 
justments are: 


(a) Plotting families of curves. 
with the being 
set to change parameters and 
reposition the plotting pens be- 

runs. 


programmer 


tween 


Evaluation of certain integral 
transforms. of the general 
form. 


Fix) FRex tof (1) 
where the computer performs the in- 
tegration for successive values of x 
and plots F(x). point-by-point. as a 
function of x. Fourier, Laplace, and 
Hilbert transforms are of this general 
form. 

Automatic programming can also 
be used for the Expansion of a Func- 
tion in Orthogonal Series. lf a func- 
tion f(t) is expanded in a series of 
orthogonal functions P,,(t), ie.: 


f(t) > 3 a,P,(t) (2) 


the coefficients given by a 


relation of the form 


a, are 


a; PP,cty titre 
The computer can be programmed to 
compute a, for 
n. and thus calculate the coefficients 
of a Fourier. Tsebyscheff. or La- 


guerre series, 


successive values of 


evaluation of integral 


transforms makes it possible to solve 


Successive 


Integral Equations such as 
bix) g(x) + 

b 
BP Kix ti gitrat (4) 
the solution of which can be obtained 
from the successively iterated) trans- 


form 


si tielt to) 


byt x} ( Kix,t) d, 


and 


pix m,,'X) 


iy dy tx) BrmolX) (Ot 
Given a series representation ofa 


function f(t). 
«2 
fits S ARE (th) 


the use of sampling and sequencing 
equipment makes it possible to Evalu- 
ate the Infinite Series by allowing 
the variable n to operate continuously 
for fixed values of time. Function 
generators can be used to obtain 
Ain) and Q,(n). If these are multi- 
plied, and the product sampled at 
integral values of n and the samples 
accumulated. a value of {(t) 
tained for the time t;. 


is ob- 


bode Diagrams can be plotted auto- 
matically using automatic program. 
ming equipment, once the transfer 
function of a system has been simu- 
lated on the analog computer. The 
programmer introduces a certain fre- 
quency f; into the system. The output 
oscillation is compared in phase and 
amplitude with the input, and a point 
is obtained for the Bode diagram. 
Differentiation, rectification, and fil- 
tering of the input sine wave pro- 
duces a d-e voltage proportional to 


\ function generator can 


frequency. 
he used to provide log frequency for 
the abscissa of the x-y plotters. which 
will then plot amplitude ratio and 
phase Vs. log frequency, point-by - 
point at pre-selected values of fre- 
quency, 

\ number of applications of auto- 
matic programming equipment were 
discussed. George said that the list is 
by no means exhaustive, since new 
applications are continually being 
made in many computer laboratories. 
He would like to hear from others 


interested in broadening the scope of 








analog computer applications by 
using programming equipment.” 


Brewer on Space 
Charge Simulation 


George Brewer, Section Head. Elec- 
tron Dynamics Department of the 
Hughes Physics Lab.. speaking on 
“A Technique of Simulation of Space 
Charge in an Electrolytic Tank.” said 
that the electrolytic tank has been 
used for many vears to provide 
solutions of the Laplace equation 
(v-V QO} in physical problems for 
which an analytical solution is. dif. 
ficult. However. the usefulness of the 
electrolytic tank analog for obtaining 
solutions of problems in) which the 
field distribution is described by the 
Poisson equation (v7V C/e,) has 
heen limited because of the lack of 
a suitable technique for the simula- 
tion of the space charge (the term on 
the right side of the Poisson equa- 
tion) in the tank. A satisfactory meth- 
od for space-charge simulation in an 
electrolytic tank. allowing analog 
solution of the Poisson equation. was 
described. This technique has been 
used to simulate the space charge in 
high perveance evlindrically-sym- 
metric electron) guns. allowing the 
trajectories of the electrons to be 
traced accurately. 

Figure 4 shows the electron-tra- 
jectory-tracing apparatus involving 
twin wedge-shaped electrolytic tanks. 
one for the electric fields in the gun 
and a second to include the effects. if 
‘George's address is Guided Missile Re 
search Division, Ramo-Wooldridge Corp., 
P.O. Box 45564 Airport Station, Los 
Angeles 45, Calif. 


SIMULATION 
COUNCIL 


any. of magnetic fields present in 
the gun. In the tank on the left: can 
be seen the space-charge simulating 
elements. which take the form of wire 
probes projecting up from the bottom 
of the tank in regions where the water 
Is deep. In the shallow water (near 
the axis of the wedge} these elements 
take the form of distributed current 
~ources composed of ordinary carbon 
resistors (the black dots in the photo- 
graph). The space-charge simulation 
current in each probe is related to 
the charge density and velocity at 
each point by using an iterative proc- 
ess starting from the space-charge- 
free situation. 

Experimental tests have shown that 
this technique is capable of providing 
solutions for the potential within an 
accuracy of 0.25% in a one-dimen- 
sional problem. The complete electron 
trajectories, a two-dimensional prob- 
lem. also have been checked experi- 
mentally within an accuracy of a few 
percent. George explained that more 
details of this technique are contained 
in a paper to be published in the 
Journal of Applied Physics. 
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This we will wateh with interest. 
Mid-Century Instrumatie Corpora- 


tion .(New York, N.Y.) has an- 


TWIN ELECTROLYTIC TANKS—---—~+ 
p> PROBE CARRIAGE 





Fig. 4. Electron-trajectory tracing apparatus in electrolytic tank. 
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nounced a trade-in policy which will 
allow trade-ins of older equipment 
for discounts on new machines rang- 
ing up to 50‘¢ of selling price. The 
trade-ins will be sold or leased to 
users in new industries at attractive- 
ly low rates. 

Such a policy. if successful. will 
certainly benefit the whole industry. 
However, if a way is not found to 
assure that the reliability of the used 
equipment is at least as good as that 
of (and preferably better than) new 
equipment. it could sour proposective 
users and backfire with very un- 


happy results. 
* * 


We understand Herb Wexler’s 
Physical Simulation Study Group ot 
the Eastern Simulation Council had 
quite a discussion at their June L6th 
meeting on transducers and the main- 
tenance of special simulation equip- 
ment. Jim Wolle (General Electric. 
Philadelphia, Penna.), Marge Al- 
brecht (Sperry Marine Division). 
Herb (AVCO, Lawrence. Mass.}. and 
the others agreed that potentiometer- 
type pressure transducers have re- 
peatedly demonstrated sticking. off- 
set and hysteresis problems, while 
strain-gauges present the problem of 
very low-level outputs in the order of 


millivolts. 
* « # 


“ ‘Per aspera ad astra —Over all ob- 
stacles up to the stars:> The start 
has been made and it is only a matter 
of time until the first manned vehicles 
will rise to explore outer space.” 

The Convair-Astronautics Training 
Section has published a “Rocket 
Thesaurus.” a handbook designed to 
serve as a handy reference guide of- 
fering data drawn from the several 
sciences with which space technology 
is concerned. Also, a selective glos- 
sary representing these ftelds is in- 
cluded. We hope that engineers. tech- 
nicians. and interested persons every - 
where will find this handbook useful 
in the ever-growing missile and satel- 
lite fields. 

The shirt-pocket-sized bound vol- 
ume begins with a description and 
diagram of the celestial globe and 
ends with “Important Definitions in 
Chemistry.” In between it is filled 
with formulae and tables giving prac- 
tically all the information necessary 
to design and test a space vehicle. 
Order from Convair-Astronautics In- 
dustrial Relations Training Section, 
San Diego. California: enclose a one- 
dollar bill. check, or money order. 
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Rotovaives ° Ball Valves « R-S Butterfly Valves ° Free-Discharge 
* Liquid Heaters *« Pumps ¢ Hydraulic Turbines & Accessories 


Vaives 


Fs 
To show fluid volume, photographer Bernard Hoffman uses the free dis- 
charge of water from an ordinary garden hose. 


Controlling Volume 
in Fluid Engineering 


Few volume control problems can be solved with a quick 
twist of your wrist the way you do with a garden hose 
nozzle. In processing equipment, the factors of pressure, 
flow, and time must also be carefully considered. That’s 
why, when you need accurate answers, you can depend on 
the broad engineering background S. Morgan Smith offers. 
Take an SMS Rotovalve, for instance. Its full line opening 
means least head loss, lower pumping costs. Hydraulic im- 
balance and mechanical design make the Rotovalve easy 
to operate. Fast initial shut-off limits reversal of flow, and 
closing can be in one second or as slow as required. Final 
closure is positive and drop tight throughout valve life. 
SMS Ball Valves, similar to Rotovalves, offer many of these 
same advantages. 

Information on the complete SMS line —R-S Butterfly 
Valves, Rotovalves and Ball Valves may be obtained by 
calling our nearest representative. Or, write S. Morgan 
Smith Co., York, Pa., for data on standard valves or special, 
engineered applications. 





HYDRODYNAMICS 


AFFILIATE: S. MORGAN SMITH, CANADA, LIMITED, TORONTO 
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He Went Thataway! 





Tim Sutton to Acoustica Associ 


ates, Mineola, New York. 





Thot 





Because Suzette typed the manu- 
script for this Newsletter at between 
65 and 70 mph somewhere between 
San Bernardino, Calif. and Jordan 
Valley. Oregon, the only thought that 
1 can offer at the moment is: Thank 
heaven for fast secretaries! 





Computer Events 





National Electronics Conference 


Dates: October 13-15, 1958 
Place: — Chicago, Ill. 


National Simulation Conference 

Dates: 23-25 October 1958 

Place: Statler-Hilton Hotel, Dal- 
las, Tex. 
The conference will be 
sponsored by the IRE 
PGEC and the Dallas Sec- 
tion of the IRE. For fur- 
ther information write J. 
k. Howard, 2100 Menefee 


Drive, Arlington, Texas. 


Eastern Joint Computer 
Conference 


Dates: 3-5 December 1958 
Place: Philadelphia, Penna. 


High-Speed Computer 

Conference 

Dates: 10-13 February 1959 

Place: Louisiana State University 
Baton Rouge, Louisiana 


Western Joint 
Computer Conference 


Dates: 3-5 March 1959 
Place: San Francisco, California 


Computer Applications 

Symposium 

Dates: 29-30 October 1958 

Place: Armour Research Foundation 
Chicago, Illinois 












TODAY’S GREATEST VALUE 
IN ELECTRONIC COMPUTERS! 
ROYAL PRECISION LGP-30 







Compare it, feature by feature, with the other computers in its class 


Computer Computer Computer Computer 





Feature 














84 words for 4096 words for LARGEST CAPACITY 
data only | data & program IN ITS CLASS 
| (either or both) 


Memory Size) 220 words for | 2160 words ' 1000 or 
| data only 2000 words 






















Max. Speed | | 
Add =| 20/ see. | Comparable to | Comparableto | 37sec | Over 440 ‘sec. SPEED EQUAL TO MANY 
Multiply | 4 sec. | LGP-30 | LGP-30 | 1/see. | Over 50/sec. ROOM-SIZED COMPUTERS 












Size | 17 sq. ft. 6.5 sq. ft | 45 sq. ft. | 9.2 sq. ft. | 11 sq. ft. COMPACT, DESK-SIZED, 
plus table for | plus table for COMPLETELY MOBILE 
typewriter | typewriter & 

| | control unit. 


























Input- | Keyboard only Independent tape | Extracost peri- | Tape and | Tape typewriter DELIVERED COMPLETE. 
Output | tape at extra cost. preparation at | pheral equipment | typewriter for | for alpha-numeric NO ADDITIONAL 
| extra cost. | required. numerical input- | input-output EQUIPMENT NEEDED 
; output only. Inde- | standard TO PREPARE DATA, 
| | | pendent tape | equipment. PROGRAM OR REPORTS 
| | preparation at 
| | | | extra cost. 
| | | | } 
| | | | | 
{ | | | 
No. of tubes} 165 | 450 ; 2,000 | 248 | 113 FEWER COMPONENTS 
| MEAN LESS 
MAINTENANCE, 





| FEWER CHECKOUTS 










Voltage | | | | PLUGS INTO ANY 
| | ae | | REGULAR WALL OUTLET 















NO SPECIAL WIRING 
OR AIR-CONDITIONING 











| REQUIRED 

| 
Ease of pro- | Not alpha-numeric. | Alpha-numeric at | Alpha-numeric at Not alpha-numeric. | Alpha-numeric. Complete EASY 
gramming & Nointernalpro- | extracost.8part | extra cost. Re- No internal pro- internal program stor- TO PROGRAM 
operation | gram storage. | instruction. Re- | quires computer gram storage. age. Standard typewriter AND OPERATE. 






quires computer specialist. keyboard. Simplest com- 
specialist. | mand structure of all. 
















Cost | LOWEST COST EVER 
Sale | $38,000 | $49,500 $205,900 $55,000 $49,500 a 
Rental $1000 mo. | $1485, mo. $3750/mo. up $1150/mo. $1100/mo. GENERAL PURPOSE 

















| 
| COMPUTER 








Nation-wide sales and service. Trained staff Royal McBee office, or write Royal McBee 
of applications analysts. Library of sub- Corporation, Data Processing Division, Port 
routines available, plus programs for wide Chester, N. Y. 


variety of applications. ROYAL MCBEE 


For further information and specifications WORLD'S LARGEST MANUFACTURER OF TYPEWRITERS 
on Royal Precision LGP-30, call your nearby AND MAKERS OF DATA PROCESSING EQUIPMENT 
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new instruments 


FOR FURTHER INFORMATION USE THE FREE ORDER CARD ON PAGE 159! 


CIRCULAR CHART RECORDERS 


New 
null balancing 
er controllers, and circular-seale con- 
feature plug-in components 


self-contained, 
recorders, 


series 2000 


record- 


trollers 


and swing-out design. Pen 
1, 4 or 20 sec at 60 cps. Instrument 
accuracy is +%4 of 1% for all scale 
spans in the range. All 
recorder-controllers and circular scale 
controllers are available with the 
Wheelco three-function contro! forms. 

Barber-Colman Co., Wheelco In 
struments Div., 1300 Rock St., Rock- 


ford, Ill. 


speed is 


pyrometric 


212 


LONG-BOURDON-TUBE GAGES 


New Acragages with blowout dise 
have Bourdon tubes 10° to 15% 
longer than those used. 
This allows the use of heavier-walled 
tubing with 


generally 


operation below 


elastic limit, insuring increasing re- 
peatability; greater tip travel 
with greater accuracy. Materials are 
phosphor bronze, alloy steel, type 316 
and 403 s.s., and K-Monel.-—/nter- 
national Register Co., Instrument 
Div., 2630 W. Washington Blod., 
Chicago 12, Il. 

For more informat 213 


also 


FLEXIBLE MULTIPOINT 
RECORDER 


New Model 
strip chart recording 
of flexible design which permits vary- 
points, the de- 
thermo- 
external 


6702 is 2- to 24-point 


potentiomete 
ing the number of 
sired ranges, and types of 
without changing 
soldering, or refitting of com 


couples 


wiring, 


Point changes are effected 
by replacing (1) the number-of-sta- 
tions plug, (2) the station indicator 
plate, and (3) the print wheel. The 
range is altered by substituting one 
range clip for another. Thermocouple 
tvpes are exchanged by inserting a 
different terminal board. Handy 
change kit contains all parts. Accun 
acy of one-price instrument is '4‘r. 

Daustrom-Weston Industrial Div., 
Daystrom, Ine Poughkeepsie, yD 


214 


ELECTRONIC CONTROLS 


New line of basically 6” x 6” 
instruments with electron 
include transmitters, 


ponents. 


C on- 
sotrol 
control record 
ers, controllers and 


Featured ar¢ 


valve operators. 


solid-state elements, 





choice of motion-balance or force- 
balance transmitters, electrical meas- 
urement front-of-panel 
mounting. 4”. strip-chart 
Model 64 has powerful 
motor operating directly 
transmitted 10-50 ma d-c 
ment signal to drive the 
pen, The Foxboro Co., 
Mass. 


converters 
recorde r 
deflection 
from the 
measure- 
recorder 


Foxboro, 


» 215 


COUNTER /CONTROLLER 


New BD-1L solid-state counter con 
trollers incorporating printed read 
out are furnished with single or dual 


preset up to six digits. Presetting is 


number 
between +50) v 


illuminated 
signal: 
Counting 
100 ke (1 me special). As time fune- 
tion controller, rpm, flow or linear 
speed can be controlled at a single 
set point.—Presin Co,, 12128 W. Pico 
p West Los Angeles 64, Calif. 


Bloed.., 
216 


V/D CONVERTER 


New Voldicon Model V16-AD is oa 
high-speed four-decimal digit voltage 
to-digital converter fo 
linearity and accuracy, featuring 
1°00 independent conversions per sec, 


indicated on 
Input 
and 50 v. 


dials. 


rates; up to 


rigorous 


Inputs are full scale 1, 10, and 100 
volts. Outputs inelude visual dis 
plays (“Super Nixies”) binary coded 
decimal 

put, ete, 
Vain ot.. 


(4-2-2-1 code), decimal out 
Adage Inc., Dept., P, 292 
Cambridge 12, Mass 
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CONTACT-MAKING 
INSTRUMENT 


New 
1094 AC 
trol Relay em 
ploys a moving 
iron mechanism 
(no need for ree 
tifiers or exter- 
nal converters); 
deflects in pro 
portion to true 
rms value (sur- 
passing rectifier types which respond 
to average values and are affected by 
wave-form errors and temperature 
effects); is available with either one 
or two preset contacts and in current 
or voltage ranges; normally adjusted 
for 25-125 cps but available also for 
either 400 or 800 eps. Voltage 
from 6 to 300 and current 
from 3 ma to 5 amp. 
Tne., Weston Tnstrauments, 


2 Nid 


Mode! 
Sensi- 


ranges 
ranges 
Da ystrom, 
Newark 


218 
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FORCE-BALANCE 
TRANSMITTERS 


New f/b-LINE are force-balance 
pneumatic transmitters for flow, dif 
ferential pressure, level, and specific 
gravity, having a min. range span of 
0-2” WC with service pressures to 
50 psig; max. range is 0-2000" WC 
with service pressures to 5000) psig. 














Stability is maintained by a newly 
developed reset-type booster relay. 
For flow it has a built-in square-root 
extractor emitting a linear rate-of- 
flow signal. Three standard measur 
ing diaphragms provide all ranges. 
10:1 differential range change is 
possible with simple screwdriver ad 
justment. Air consumption is only 
0.07 sefm at balance on dead end 
service. Product specifications P21-7 
and P22-2 available.-Pailey Meter 
Co., 1050 Ivanhoe Rd., Cleveland 10, 
Ohio, 
219 


MODULAR LAB CABINETS 


New com 


: plete line com- 
ar - prises. base 
- = cabinets as 


single units or 
in series to fit 
a given area, 
i mal knee-hole 
108 Unite, sh 
cabinets and corner cabinets, hanging 
wall base cabinets; also accessories 
including sinks, goose-neck faucets, 
electric outlet, air and gas cocks, 
ete.—W. D. Allison Co., 1133 Burdsal 
Parkway, Indianapolis, Ind. 
format © 220 { 
DETAIL PRESS 
New and im- 
proved hand- 
operated detail 
press, for low- 
production 
name-plate 
and small-part 
stamping, fea- 
325 tures automat- 
ic spacing and alignment of work. 
Operating lever will deliver up to two 
tons pressure on work area for mark- 
ing in hard materials such as stain- 
less steel. Marking depth and pres- 
Defiance Ma- 





sure can be preset. 


chine & Tool Co., 1920 S. Vandeventer 
Ave., St. Louis 10, Mo. 
For re inf yt 221 ard. 











Performance-Proved 


Welch DUO-SEAL VACUUM PUMP 


TWO-STAGE CONSTRUCTION 


wtih VENTED-EXHAUST 


PATENT PENDING 


e Large Capacity-High Vacuum 

e Effective Fast Removal of All Vapors 
e Quiet Operation 

e Economical To Run And Maintain 





a 


a Ex 
“Lata 
a ‘ vs - « 


























Illustration shows the 1402B Duo-Seal 
Pump equipped with Vented Exhaust. 





PAT. NO. 2,337,849 NO. 1402-B 


GUARANTEED VACUUM—with vent closed 0.1 micron. 
When the vent is open, only slightly higher ultimate 
pressures result—usually in the range of | micron 


FREE AIR CAPACITY—140 liters/minute (5 cubic feet) 











PUMPING SPEED 
At Vented Exhaust Closed | Vented Exhaust Open 
1000 MICRONS 110 L/M 100 L/M 
100 MICRONS 100 L/M 92 L/M 
10 MICRONS 92 L/M 68 L/M 
| MICRON 76 L/M 28 L/M 

















1402. DUO-SEAL VACUUM PUMP, Unmounted. 
With pulley, but without motor, belt or base, 
Each, $240.00 


1402B. DUO-SEAL VACUUM PUMP, Motor Driven. 
For 115 Volts, 60 Cycles, A.C. Each, $310.00 


1402C. DUO-SEAL VACUUM PUMP, Motor Driven. 
For 230 Volts, 60 Cycles, A.C, Each, $310.00 


1402D. DUO-SEAL VACUUM PUMP, Motor Driven. 
For 115 Volts, D.C. Each, $416.50 
For attached Belt Guard, add $17.50 to above prices. 


W. M. WELCH SCIENTIFIC COMPANY 


DIVISION OF W. M. WELCH MANUFACTURING COMPANY 

ESTABLISHED 1880 

1515 Sedgwick Street, Dept. B, Chicago 10, Illinois, U. S. A. 
Manufacturers of Sclentific Instruments and Laboratory Apparatus 
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MISSILE CHECK-OUT 


TEST STAND 
OPERATION 


The RW-300 
en is the first 
digital computer 
4 for test control 
oa tenucron tate §=§©6 and data reduction 


INSTRUMENTATION 


Now-—at the test site—completely automatic test control and data 
reduction can be handled by a single system incorporating the 
Ramo-Wooldridge RW-300 Digital Control Computer. The new RW-300 
can schedule and closely control test routines, and it can collect, 

analyze, and record test data. 


The versatile RW-300 utilizes input data as feedback to modify control 
actions, thus substantially shortening many test routines. In addition, the 
RW-300 directly logs both instrument data and complex relationships 
among these data. Thus, test results are available immediately. The 
time-consuming task of processing raw data through a separate computer, 
often remote from the test facility, usually can be eliminated. 


For technical information on automatic test control and data reduction 
with the RW-300 and with special digital systems which utilize solid-state 
components exclusively, write: Director of Marketing, The 
Thompson-Ramo-Wooldridge Products Company, P.O. Box 45607, 
Airport Station, Los Angeles 45, California, or call OSborne 5-4601. 


THE THOMPSON. RAMO -WOOLDRIDGE PRODUCTS COMPANY 
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PROCESS CONTROL TESTER 


New Model 
MV-1 combines 
all functions 
of a precision 
potentiometer, 
a precision 
millivolt source 
and a high- 
grade milliam- 
meter; pro- 
vides all facil- 
ities for testing, calibrating or serv- 
icing process centrollers and ampli- 
fiers which convert millivolt input 
signals into proportional currents for 
control or telemetering. Potentiom- 
eter section ranges: 0-60 mv and 95- 
105 mv. Voltage decade switch pro- 
vides seven millivoltage taps and 
multiturn slidewire dial provides 0-10 
mv in 2.5-uv increments (particularly 
useful for measuring outputs of pri- 
mary measuring elements). Many ad- 





ditional features include standard cell, 
0.1/, accuracy, guarded output circuit 
and internal mercury battery power. 
Agssociates, Inc... P. O. 
Jor 91, Indianapolis 6, Ind. 

222 


SUBMINIATURE DELAY RELAYS 

New delay lines meet requirements 
of MIL-C-15305A, Grade 1, Class B; 
(example: 1-usec 


Tech 7] ique 


are ultra-compact 


te 


daeigp 









1000-ohm line has a delay-bandwidth 
product per cubic inch of over 7.5); 
can be stacked in series to give higher 
delays, or tap-off points used to give 
lower delays. Impedances from 500 
to 2000 ohms; delays up to 1 usec; 
operating temperature range 55°C 
to 125°C. Maximum risetime for long- 
est delay is only 0.15 usee.—NYT 
Elektronics, Inc., 2979 N. Ontario St., 
Burbank, Calif. 
sor 223 


DC POWER SUPPLY 
New twin transistorized Unireg 
Model TQ-36 delivers 4-36 v, 0-1 amp, 
features 0.1 regulation for line or 





response 50 


transient 
3 mv, stability 0.05 v 
for 8 hr. Each unit is completely in- 


load, typical 
usec, ripple < 


dependent.—lniversal Electronics 
Co., 1720 22nd St., Santa Monica, 
Calif. 
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HEISE GAUGES 
















































Heat and cold have no effect on 
the Heise High Precision Pressure 
Gauge equipped with the new 
Thermal Compensator. (Patent ap- 
plied for) 

Developed by the Heise Labora- 
tories, manufacturers of the 
world’s finest pressure measuring 
instruments, this unique device 
now eliminates all error due to 
thermal variations. Pointer errors 
caused by linkage growth and 
changing modulus in the Bourdon 


range from 0° to 100°F. 


ditional position as 


Pressure Ranges 15 to 20,000 P.S.I. 
Prices from $196.75 


= 





Tube are positively and precisely compensated by the equal 
and opposite action of a scientifically designed and balanced 
bimetal bar to maintain calibration through a temperature 


Even exposed to rapidly changing weather outside the 
confines of the laboratory, the Heise Gauge upholds its tra- 


THE STANDARD OF THE WORLD 


DELIVERY WITHIN 30 DAYS 


Write for Catalog _f 

















Dial Sizes 8'2’-12”-16” 











HEISE BOURDON TUBE COMPANY, INC. 


BROOK ROAD, NEWTOWN, CONNECTICUT, U.S.A. 
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Impressive cost savings and greater 
reliability are inherent in the use 
of the new Ney molded contact 
assemblies. For use with printed 
commutators, potentiometer wind- 
ings, slip ring assemblies and 
printed rotary switches, these as- 
semblies are available in a standard 
line now being manufactured by 
Ney, or can be designed to custo- 
mer specifications. 


Seven prime advantages are (1) a 
complete single or multiple brush 
assembly ready to use, (2) no weld- 
ing or soldering, (3) reduction of 
adjustment during assembly into 
unit, (4) insured uniformity of de- 
sired gram pressure, (5) reduced 
inspection costs, (6) time tested 
Ney alloys for reliability, (7) will 
withstand extremes in operating 
environments 


SEND FOR LITERATURE 


The J. M. Ney Company 


P.O. Box 990, Dept. F, Hartford 1, Conn. 


$ ; 
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PHASE SHIFTER 


New Faze-Box, when inserted 


from 0 to +180 seconds. Input 


up to B30 Vv 

000 cps; output voltage has same am 

plitude as input. Impedance about 

15,000 ohms under usual conditions. 

American Measurement & Control, 

Tne., 240 Calve ry St., Waltham, Mass. 
225 


rms; frequency 25 to 10,- 


ROTARY SWITCH 


New. key-oper- 
ated Type JR 
provides tamper- 
proof control of 
complex circuits; 
key serves. as 
knob and, when 
removed, locks 
switch in selected 
position, Switch 
provides control of up to three sec- 
tions, eight positions; can be locked 
in any of the eight positions by key 
removal. Rating: 10 amp 125 vac, 5 
amp 125 vd Blectro Switch Corp., 
We ymouth 8k, Mass. 

226 


OHMMETER 


New Model 3821 is said to be “the 
first and only direct-reading ohm 
meter usable safely in all transisto) 


3026 





circuitry.” Its eight ranges cover 10 
milliohms to 10 megohms.—Electronic 
Applications, 194 Richmond Hill Ave., 
Stamford, Conn. 
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AUTOMATIC TIMER 


New synchronous 
motor-driven timer is 
available with 1-, 3- 
and 5-min timing units 
adjustable in 1-see, 3- 
sec and 5-sec incre- 
ments respectively; fea- 
tures ease of time set- 
tings, and _ exclusive 
terminal-board and 
mounting-base combi- 


into 
circuit, enables user to change phase 


operates on 110 v 60 
140 or 550 v 60 cps, a 
control transformer and terminal 
block are added. In all instances in- 
terchangeability feature applies. 

Cutler-Hammer Ine., 5083 N. 12th St., 
Miliaukec b Wis. 


nation. Motor 


cps. For 220, 


228 


CYLINDER VALVE 
New PY 

Series angle-pattern 

eylin- 
der valve for ser- 
vices up to 3000 psi 
features union bon 
net design permit- 
ting interchangea 
bility of stainless 
steel blunt stem plug 
e or flat Teflon dise 
: stem plug; can be 

us, supplied with either 
(1) safety disc, four 

3146 bursting ranges 

from 1400-1600 psi to 3600-4000 psi; 
or (2) spring-loaded relief valve, 
four relief pressure ranges from 150 
1 540-600 psi. Hoke Ine.., 


175 psi to 
231 So. Dean St., Englewood, N. JJ. 
229 


3000 


stainless-steel 


TACHOMETER GENERATOR 


New Tachometer Generator de- 
signed for direct mounting to driving 


motor yields ac output whose fre 


quency is 4 times fundamental motor 
speed (eg. 240 cps at 3600 rpm). 
Kither output frequency or voltage 
can be used for speed indication, as 
both are directly proportional to rotor 
rpm. Motor may operate in either 
direction._-Carter Motor Co., 2704 A 
West George St. Chicago 18, /J/l. 


MOISTURE MONITOR 


New Type 26 
302 Moisture 
Monitor meas- 
ures water con- 
tent accurately 
down to 10 ppm 
full-scale; reads 
over range of 0 
to 20,000 ppm by 
means of a 6-position attenuator. Out- 
put of analyzer can be telemetered 
to a remote recorder for monitoring 
or control. Adjustable output voltage 
to recorder is 10 to 110 mv full-scale. 

Consolidated Electrodynamics 
Corp., 300 N. Sierra Madre Villa, 
Pasadena, Calif. 

rmation circle 231 
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PNEUMATIC PRESSES MOTION INDICATOR trolled or repositioned by <0.02 oz 


force as output shaft load varies from 

New 500-1b New Roto-Guard utilizes pump to 0 to 2 oz-in. Output shaft speeds of 0 
PH2 and 1700-Ib convert motion into a pressure-drop to 2.75 times input speed can be ob- 
PH3_ high-preci signal which can actuate an alarm tained. Device can be used as an in- 
sion pneumatic 3115 tegrator or precision variable speed 
presses, for pro- SWITCH ~_ FT T ' drive for chart drives, Btu meters, 
duction and_=as- “+ a ja f rate generators, servomechanisms, 
sembly, operate SWITCH i] oe computers, etc.—American Meter Co., 
on 85 psi air line PLUNGER oe Components Dept. Box 306, Garland, 
pressure; feature DIAPHRAGM; * ‘ Texas. 
micrometer depth obi j } For r { : 423 
stop with guar- + = | , 
anteed accuracy ORIFICE 


Ri awaraiie ric | cu | PHOTOELECTRIC TIMER 


‘ adjustable to i wit 

1.18", ram speed set by variable con- IMPELLER _—- = ¢ New improved photoelectric timing 

trol which does not alter applied PUMP | A — f control features sharp time delay ad- 

force. American LEIP Pee 610 ol ee } justment. over a range of 1 to 10 

Fifth Ave., New York 20, N. Y. RESERVOIR 1 
420 








x 

















system or control switches; is ad- 
justable within speed range of 10 to 
150 rpm; has '2” drive shaft.—The 
POWER CYLINDERS Bin-Dicator Co., 13946-226 Kercheval 
Ave., Detroit 15, Mich. 
New heavy-duty in ‘ ' 422 
dustrial-type solenoid- 
controlled cylinders are 
single- acting. con- VARIABLE SPEED DEVICE 
trolled by a 3-way sole- New Ring In- 
noid valve arranged to tegrator com- 
alternately apply o1 prises a movable 
vent pressure, operate ; ring held between 
on air, Water or oil at pressures from : a driving dise 
10 to 150 psi, and at any standard ‘ anda driven seconds. Contacts are sp-dt rated 8 
ac or de voltage..-Automatie Switch ’ drum. Movable amp @ 115 vac.—Autotron, Ine., Box 
Co., Florham Park, N. JJ. 3 ring can be ace- 722Q, Danville, Tl. 
F r t 108 curately  con- f tor 424 
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AUTOMATIC ‘ 

TANK 
GAUGING 


re cerergrnst ea 


PI 


ela 


CHOPPERS 


Eleven types, 
both single and 
: double pole. 
Several sizes available. Approved by Underwrit- a ° 

ers Laboratories and Factory Mutual. UL ap- ; Long life. 
proved switches. = low noise level. 


Write for complete details, to Dept. E << 7 Extreme reliability. 


Dependable remote reading tank contents gauges 
using a closed hydraulic transmission system. No 
power required, 


(AR ea RRR MRR pe RRR Eo em 
SSYW NOLSOB® OS 


DNI CIONYY-SN3AILS 
YdddOHO OV 
PULEERTE ERED LE Ea EE bee. 


Write for Catalog. 








STEVENS 


INCORPORATED 


°o ° : ‘lie ’ 
Saad ARNOLD 


| 7 ELKINS STREET 
THE LIQUIDOMETER corp [anes 
LONG ISUAND CITY 1. NEW YORK 
re information circle 71 on inquiry card. For more information circle 72 on inquiry card. 
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elemeter 


ANY VARIABLE 
from Remote Points 


MODEL 
1025 


1090 
Receiver 


Accurate, Fast Acting, Frequency 
Type Telemeter for Transmission 
over Wire Lines, Microwave, 
and Power Line Carrier 


The Model 1025 Tele- 
meter Transmitter con- 
verts DC mv from thermal 


Accurate converters, etc., to 10-30 
HIGH-SPEED cps which frequency mod- 


ulates a built-in audio tone 


. 

Continuous channel. AC 10 to 30 eps 

or relay outputs are also 
Telemeter available. Receiver detects 

and demodulates transmit- 
ted signal, generating a 
DC mv for operation of 
recorders or indicating in- 
struments. Up to 45 tele- 
meters can be multiplexed. 

Any communication 
link, including power line 
carrier, microwave or wire 
line may be used. 

Over-all accuracy is 1% 
with a response speed of 1 
second. Equipment fea- 
tures a built-in calibration 
circuit for 10% and 90% 


Self- on er check, and 10 cps 

30 anei; 
Calibrating a cps transmitter 
Circuit Any quantity which may 


be converted into a DC 
millivoltage or will oper- 
ate a slidewire may be tel- 
emetered, 


WE CAN HELP YOU 
Our Applications Department is 
ready to assist you in your control, 
telemetering or communications 
problem. Phone DEerfield 4-3100. 


Write for Technical and Application Data. 
Radio Frequency 


LABORATORIES, INC. 
Boonton, New Jersey, U.S.A. 


For more information circle 74 on inquiry card. 
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MAG-TAPE SPLICER 


 e New Model 
a 300.1. combina 
MD. ‘ tion butt weld 
k = splicer and over- 
lap splicer for 
any type of mag- 
netic material 
(mylar or. ace- 
tate) will handle 
any width up to 
2%”; has an 
overlap splice which is flat on oxide 
side.—Prestoseal Mfg. Corp., 37-27 
33rd St., Long Island City 1, N. Y. 


ACCELERATION RECORDER 


New watchlike Recording Accel 
erometer weighs 2 oz, registers accel- 
erations exceeding set point within 


its range. A typical unit with 2-12-G 
range has a maximum counting rate 
of 15 counts per second, natural fre- 
quency 25 cps and damping 0.7 of 
critical. (Instruments are also offered 
with higher or lower ranges and dif- 
ferent response characteristics.) Sen- 
sitive axis is parallel to 12 o’clock 
pointer position. Count capacity is 
3600. Photo shows a typical five-in 
strument mounting. With each accel- 
erometer set for a different response 
level, it reveals range and distribu- 
tion of accelerations encountered by 
the aircraft, vehicle, shipment, etc. 

Research, Inc., 115 N. Buchanan St., 
Hopkins, Minn. 


t 


233 


OSCILLOGRAPHS 


New Series 350 di- 
rect-writing oscillo- 
graphic recording sys- 
tems provide (1) 
greatly reduced size, 
being complete 6- or 
8-channel systems 
packaged in a single 
mobile vertical cabin- 
et; (2) improved per- 
formance: frequency 
response flat to 100 
cps at 10-division peak- 
to-peak amplitude and 
3 db down at 120 eps, 

3077 linearity 0.2 div over 
entire 50 div, hysteresis level less 
than 0.2 div; (3) interchangeable 
plug-in preamplifiers with individual 
power supplies; (4) pushbutton con- 
trol of nine chart speeds from 0.25 
to 100 mm/sec; (5) connections for 
remote control of recorder.—Sanborn 
Co., Industrial Div., 175 Wyman St., 
Waltham 54, Mass. 

information circle 234 or 
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GAS AND VAPOR FLOW METER 


New Micro-Flow Meter measures, 
calibrates and flow-sets low flows of 
vases and vapors (both corrosive and 


3073 


non-corrosive). It measures flows as 
low as 1 ce/hr and up to 10 ce/min 
or higher. Its precision-formed micro- 
flow channel producés a low-level dif 
sensitive 
provides 


ferential pressure, and a 
differential pressure gage 
flow indication. Also available: ver- 
sions which provide a de or ac signal 
suitable for standard recorders and 
tange changing is ac- 
replacing micro-flow 
George K. Porter Inc., 
Hatfield, Pa. 
235 


controllers. 
complished by 
channel tube. 
Flow Meter Din.., 


COUNT RATE METER 


New N-701B Logarithmic Count 
Rate Meter has a maximum-count 
limit switch that can be used to acti- 


a 


vate an alarm system. Four ranges: 
1-1000, 10-10,000, 100-100,000, and 
1-100,000 cps; output 1-10 mv for re- 
corder.—Hamner Electronics Co., 
Inc., P. O. Box 531, Princeton, N.J. 
f Pee Ss Nee on circle 236 on 


PERISTALTIC PUMP 


New Ran- 
dolph Pump 
features no- 
contact he- 
tween moving 
parts and 
fluid being 

. pumped. One 
flexible tube passes through pump 
body where it is acted upon by knead- 
ing action of a double rotor. Unit can 
handle any solution for which there 
is flexible tubing of suitable chemical 
and wear resistance.—Palo Labora- 
tory Supplies, Inc., 81 Reade St., New 
York 7, N.Y. 
For mor nfermation circle 237 on inquiry card 
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ANOTHER BROOKS ROTAMETER first — PANEL SPACE LIMITED ? SPECIFY 
“SLIP-OUT” Metering Tubes DIALCO 2-Termin al 


Thousands of simplify flow measurement 


installations since 
1953 prove the 


practical simplicity — S U I) = M i n id f U r e 
"ae Sa — Pilot Lights 


metering tube. 


Just a turn of the ail | COMPACT 


sealing plug 


permits the tube to RUGGED 


be _— - ... for 
Gees cones OMNIDIRECTIONAL 
in flow range. PLASTIC DOMES 











an instant change 











O-ring — 

liminate stuffi 

boxes... reduce a COMPLETELY 
he lag ee INSULATED 







Available in low- 
flow purge flow 
meters and larger ‘ ; 
sizes to 2”. | _ aie with Taper-Tab 
; quick-connect 
Write for F } t ; 
A . ] erminais 
Bulletin 120. , 






Also available 








BACK 





or 
FRONT 


BROOKS ROTAMETER COMPANY insertion 





























958-1 STREET a A 
LANSDALE, PA. erat aig : Dimming 
' 15 and 
<1 Non-dimming 








1-Terminal 
Pilot Lights 


for use on grounded 
circuits. Available 
with binding screw 
or soldering terminal. 









HEATING PROCESS? 
PROTECT 


MATERIAL and EQUIPMENT 













° DIALCO's expanded line of sub-miniature lights conform 
Automatically to all applicable Mil Specs. Use T-134 midget incandescent 


® lamps—1.3 to 28 V. Spring mounted Lens-with-Message 
° is readily positioned after installation... Mount from back 
with PYROTAC of panel in 15/32” clearance hole; or from front of panel 


in 17/32” hole...7 lens colors...Shown approx. actual 
size (top to bottom): No. 134-3830-375-6...No. 101-3830- 
951...No. 101-5030-951...No. 109-3830-111...No. 111- 






Not expensive... but a simple, automatic way to. safeguard 







your investment in heating equipment and materials in 
pias 7 3830-111...No. 107-1930-951. 

The precision-built Pyrotac constantly indicates tempera- Complete details in Brochures L-156 A and L-157. 
ture of the heated equipment and sounds an alarm and/or SAMPLES ON REQUEST—AT ONCE—NO CHARGE 
shuts down the equipment at a safe, preset temperature. May Bs . 










also be used as a controller on processes where shutdown is 
required upon reaching final process temperature—such as 
ceramic kilns, molds, etc. Automatic thermocouple break 
protection assures complete safety if couple or lead wire 








DIALIGHT 

































should break. | 42 STEWART AVE., BROOKLYN 37, N. Y. @ HYacinth 7-7600 
Write for Pyrotac bulletin. Attach this ad to your letter- | ae ee ee ae ee a ce ee ce me ee eee 
head, send to: Alnor, Room 518, 420 No. LaSalle St. | | DIALIGHT CORP., 42 Stewart Ave., Brooklyn 37, N. Y. | 
Chicago 10, Til. | | © Send brochures on Sub-miniatures C) Selection DD Pilot Light | 
Brochure Catalogues | 

PRECISION INSTRUMENTS | | PRIN iecercsscciccene : iactecassesiecets CNT Oe ene-sasensiocoacpaeaaorea 

Llbner FOR EVERY INDUSTRY PRL Lae seen le seeainner lem teas lenin desu ney ek E eee | 

| | Address 
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GET THIS 
HANDY GUIDE 
° BETTER VALVES 


Shows complete line of Penberthy valves 
and liquid-level gages for power, petro- 
leum, and process industries. Includes 
technical data, parts, price lists, and 
accessories such as: 


HEATING AND COOLING GAGES... for accu- 
rate readings where liquids must be cooled 
or heated to obtain exact measurement. 


INSTRUMENT VALVE ... permits gage repair or 
replacement without shutdowns. Back-seating 
stem permits repacking under pressure. 


FROST PREVENTIVE GAGE...climinates frost 
build-up...assures dependable visibility. For 
industries where frosting interferes with 
accurate readings. 

ILLUMINATORS .. . plastic wedge distributes 
bright, even light along entire column. Non- 
glaring...dustproof for perfect illumination. 


WELDING PAD GAGES .. . where process con- 


ditions require observation windows as inte- 


gral part of vessel. 


i 


Penberthy Manufacturing Company 
Division of Buffalo-Eclipse Corporation 
1242 Holden Ave., Detroit 2, Mich. 


Please send FREE copy of Catalog #36. 


Dent 


oD 


NAME. TITLE. 








ADDRESS. 


COMPANY. 








" 
Jl 
7 


i 
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PRESSURE REGULATORS 
20AP 
regu- 

protec- 


New Series 

water pressure 

lators feature 

tion against corrosion: 

are available in pipe 

sizes from 144” through 

1” and in 0-50, 0-125, 

0-250 psi ranges. Each 

is suitable for line 

pressures up to 400 

psi and temperatures 

to 200°F.—C. A. Norgren Co., 
Kigl mood, Colo. 

238 


GALVANOMETER ANALYZER 


New GA-101 allows a complete 
check of all mirror galvanometer 
parameters, including damping, fre- 


30 
quency response, static balance and 
de sensitivity, replacing complex test 
equipment. Its optical system per- 
mits maker’s rating to be checked di- 
rectly. Temperature-controlled mag- 
net block, with dummy galvanometers 
in all unused channels, duplicates 
operating conditions.—North Atlantic 
Industries, Inec., 603 Main St., West- 
bury, N. Y. 

f 239 


ALPHA COUNTING CONVERTER 


New Model SCC-11 alpha scintil- 
lation counter converter, only instru- 
ment of its kind now on market, con- 


verts any scaler into an alpha count- 
ing system; plugs into any make or 
model sealer; can be decontaminated 
and placed back in use within 5 min. 

Nuclear Measurements Corp., 2460 
N. Arlington Ave., Indianapolis 18, 
Ind. 
- 240 


RECORDER GALVANOMETER 


New high-frequency ink-writing 
oscillograph galvanometer for gen 
eral use with transistor-powered amp- 


lifiers uses a d'Arsonval armature 
in the field of an Alnico V magnet; 
features flat frequency response 
from de to 35 cps and extended flat 
response up to 200 cps with com- 
pensated signal amplification. Stand- 
ard 3” pen can be driven 1 em by 
1.025 v across outside 

Edin Co., 207 Main 
Mass. 

241 


VISUAL TRAINING AID 
New VTVM 
Dynamic Dem- 
onstrator helps 
instructors teach 
operation of a 
vacuum-tube 
voltmeter by 
2nd ba to ne 
maker’s No. 221 
VTVM in all its 
functions and 
ranges. Giant 
— : i (i3") -seate 
makes for easy classroom viewing. 
Demonstrator can be placed atop 
desk and has punched holes for wall 
mounting.—E/CUO, 33-00 Northern 
Bled., Long Island City 1, N.Y. 


16.5 ma, or 
coil terminals. 
St.. Worcester &, 


STRIP-CHART RECORDER 

New 10”-chart transistorized Model 
80, designed especially for lab use, 
provides push-button chart-speed se- 


lection (1 iph to 1 ips), multiple- 
range span controls, and remote con- 
trol facilities. Entire chart trans- 
port can be drawn forward to fully- 
exposed position. All controls are on 
panel immediately below chart mech- 
anism: no interference with chart ob- 
servation. Spans available in various 
combinations from 1 mv to 500 volts; 
scale can be zero center or zero left. 
Sensitivity 0.1% of span; 0.05% dead 
zone. Pen speeds to % second for 
full-scale travel.—F. L. Moseley Co., 
409 N. Fair Oaks Ave., Pasadena, 
Calif. 
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No. 4500 
Straight Connection 

5” Diameter Bross Case 
in Black Finish 










ONLY SINGLE UNIT _ 
that delivers 
“Instrument-Quality Air’ 







@ MAXIMUM CONDENSATION 
Air ts cooled to within 2 
of cooling water 







© DISPOSABLE FILTER 
CARTRIDGE 
Removes dirt, sludge, oil 

and other foreign matter 




















No. 4250 
Angle Form Connection 
3” Diameter Stainless 
Steel Case 


@ RUGGED CONSTRUCTION 










e@ LOW MAINTENANCE 
Needs only 1 HOUR PER 
YEAR servicing 





No. 4000 

Back Connection 

5” Diameter Brass Case 
in Block Finish 




















@ RATED CAPACITY 


100 scfm at 100 psig 


You get 


devendabilty | FIAT 






Write for 
Bulletin M7155 
















HANKISON CORPORATION 


College & Pike @ Canonsburg, Pa. 






















A. D. JONES OPTICAL WORKS 


because—the design and manufacture of tem- 






sam Ce perature measuring instruments has been our 
f business since 1867. 
Tteiten: GR Fae The sturdy construction, coupled with easy-to- 





read dials assure continued top performance 
in accuracy and reliability. 
Specify and install Moeller Bimets . . . built 


SAWING GRINDING POLISHING DRILLING upon 90 years of experience. For information 
mail the coupon, today. 





A LIST OF MATERIALS WE FABRICATE 
USED IN OPTICS AND ELECTRONICS 

























**Purchased for orders 








ALUM GERMANIUM 
ALUMINA INDIUM ANTIMONITE 
/ ALUMINUM INDOX coats ee Ee 
ANTHRACENE MELAMINE FIBER GLASS M @) F [ [ F R find St .G09 BIN kNe 
ARSENIC TRISULPHIDE MICA, SYNTHETIC etenin a 
BARIUM TITANATE POTASSIUM BROMIDE Me INSTRUMENT COMPANY ONO MS TEN 
BISMUTH *PYREX 
BRASS *QUARTZ, CRYSTAL Pepi esc qiouveseuie.. 
CARBORUNDUM *QUARTZ, FUSED 
CERAMIC **SAPPHIRE 
COPPER **SODIUM CHLORIDE 
?* 
cammaane tin ae TITANATE Gentlemen: Without obligation, please send me the new | 
ene owe DIOXIDE | Moeller Bimet Thermometer Catalog No. 225C. 
**FLUORIDE, CALCIUM *X-RAY LEAD GLASS | NAME | 
**FLUORIDE, LITHIUM ALL TYPES KNOWN I | 
GLASS | FIRM 
*Carried in stock | 
| ADDRESS | 
| | 
| 
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There’s a Lied 
JEWEL BEARING 
to fit Your Need! 


Bird can supply you with sapphire and 
borosilicate glass precision jewel bearings in 
a wide range of standard types, sizes, and 
complete assemblies — or, custom-built to 
your specifications. Special mounting tech- 
niques provide exact tolerance jewel assem- 
blies, mounted or set in bushings or screws, 
ready for assembling into your product without 
further inspection. Jewels mounted with re- 
silient silicone rubber or spring cushions 
provide additional protection to shock and 
vibration. 


Because of the exact tolerances, maintained 
through the most rigid quality-control methods, 
Bird jewels are used by the foremost manu- 
facturers of electrical, aircraft, and timing 
instruments — and recorders. 


Typical products include: 


Aircraft Instruments 

Weather Recorders 

Ammeters 

Voltmeters 

Wattmeters 

Compasses 

Dial Gages 

Timers 

Test & Recording Instruments 

Marine Instruments 
*Jllustrated — Concentricity check of 
mounted ring jewels — one of the 
inspection processes in Bird’s quality 
control program. 
Our engineering staff is at your service for all 
small bearing problems. A request on your 
letterhead for Bulletin 100-6 will receive our 
prompt attention. 


1 SPRUCE ST., WALTHAM 54, MASS. 


SAPPHIRE & GLASS JEWELS 
PRECISION GLASS GRINDING 
JEWEL MOUNTING & ASSEMBLY 
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IMPEDANCE COMPARATOR 


New Model 343 
parator features 


Impedance Com 
extreme 


age transformer for regulated fila- 
ments, electronically series regulated 
B supply, and voltage regulator tubes. 
Its 14-tube circuit gives 0.05°. ac- 
curacy over wide range of impedance 
(10 ohms to 15 megohms) without 
adjustments. Range switch for 1%, 
5%, 10% and 20% full-scale ranges. 
Inland Electronics Corp., 500 Rath- 
bone Ave., Aurora, Ill. 
format 244 


RECORDING ANNUNCIATOR 


New Recording Annunciator is 
basically a clock-printer and relay 
unit which monitors 8 to 32 points 


per operational system (larger units 
available to monitor up to several 
thousand points). It records, to the 
second, the time any part of system 
goes off-normal and the time it re- 
turns to normal. Tape is advanced 
only after a_ printing, eliminating 
useless accumulations.—Panalarm 
Div., Panellit, Inc., 2401 N. Hamlin, 
Skokie, Til. 


f 
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“CRYSTAL-CAN” RELAY 


New BR& uti- 
lizes a novel con- 
tact configuration 
for maximal over- 
travel and ample 
wipe; exceeds ap- 
plicable MIL 
specs for submin- 

\ iature “crystal 
ee as ‘ i can” relays: 30 
™ G, 10-2000 eps, 
3109 operate and re- 
lease <5 ms, pull-in power 200 mw 
for dp-dt and 80 mw for sp-dt relays. 
—Babcock Relays, Ine., 1640 Mon- 
rovia Ave., P. O. Box 344, Costa Mesa, 
Calif. 
n circle 246 on inquiry « 


stability 
accomplished by use of constant-volt- 


DUAL PRESSURE SWITCHES 
ey - New dual-cir- 
Wise cuit pressure 


Saget switches for de 
manatee ena : 
use are available 


nt a} in three ranges: 
mee. aa 3-6, 7-14, 15-60 
; : - psi; are preset 

at factory, use! 

having specified 

3050 actuating 

sure. Among 

uses: flashing red and green lights, 
locking out starting motor while en- 
gine is running, ete.—-John W. Hobbs 


pres- 


Corp., Yale Blvd. and Ash St., Sp) ing- 
field, Ill. 
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GAS ANALYZERS 


New Therma Bridge Gas Analysis 
Equipment line includes (1) Therma 
Bridge Gas Analyzer for monitoring 


gas stream purity and for genera! 
thermal-conductivity applications; 
(2) Therma Bridge Stabilized Tem- 
perature Sensing Unit for measur- 
ing low impurity percentages in both 
straight gas analysis and gas chro- 
matography and also for thermal 
conductivity measurements at ele- 
vated temperatures; (3) Therma 
Bridge transistor-regulater Power 
Supply and Control Unit available 
as power source for any thermal con- 
ductivity cell; (4) Therma Bridge 
Sensing Cells availabléfsin heavy- 
weight open-core hexagonal unit, and 
in light-walled individual-cavity type, 
both available with either hot-wire 
tungsten or thermistor sensing ele- 
ments. Entire line is housed in func- 
tionally designed cabinetry with all 
gas and electrical controls located in 
convenient operating positions.—Jn- 
dustrial Instruments Engineering 
Corp., 89 Commerce Rd., Cedar Grove, 
N. J. 

For re ' it e 248 


HI-TEMP PRESSURE PICKUP 


New high-temperature version of 
versatile Model 45176, for use in am- 
bient temperatures up to 149°C 
(300°F), is available in ranges from 
0-5 to 0.150 psia, psig or psid with 
resolution up to 450 wires (0.22%) 
in higher resistance ranges.—G. M. 
Giannini & Co., Inc., 918 E. Green 
St., Pasadena 1, Calif. 
For nformation circle 249 








SOLENOID VALVES 


New Series J 
low-cost line of 
solenoid valves 
control non-cor- 
rosive fluids to 
maximum oper- 
ating pressure 
differential of 
150 psi; can be 
mounted in any 
. position; utilize 
3057 pilot ort oper- 
ating principle; have synthetic dia- 
phragms successfully’ operated 
through millions of test cycles with 
little or no wear.—Jackes-Evans Mfg. 
C'o., Controls Div., 442% Geraldine 
Ave., St. Louis 15, Mo. 
250 









30,000 samples per second os 


























RECORD AND PLAYBACK HEAD 


New Model 
303 twin-3-chan- 
nel record and 
playback magnet- 
ic head, for 35- 
mm film or 1” 
tape instrument 
recording sys- 
tems, features 

heads with 0.002” 





lapped 


precision 
gap for recording half and 0.0005” 
gap for playback half; and dimen- 
sionally-stable epoxy resin providing 


continuous moisture-proof operation 
from —55°C to 175°C and »>1000-hr 
operating life.—Lipps Engineering, 
1511 Colorado Ave., Santa Monica, 
Calif. 

251 


HOOK-ON RECORDING V-A 


New CH-7 hook-on recording volt- 
ammeter combines butyl-molded hook- 
on tranformer of CF-7 with fast re- 









sponse time and numerous chart 
drives of CH recorder; features di- 
rect-writing ink system, and aecur- 
acy within 27. Six current ranges 
from 15 to 750 amp and three volt- 
age ranges from 150 to 750 for 60- 
cps ac. Chart is 150 ft long, 6” wide 
with 4%” scale marked 0-15.—Gen- 
eral Electric Co., Schenectady 5, N. 
) 
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*k 300 samples per second 
for each of 100 inputs 




























Wherever a large number of transducer signals must be sampled 
for high-speed recording, the Wiancko High-Speed Commutator can 
give unrivalled performance. It will accept up to 100 low-level ac 
or dc inputs and sample at up to 30,000 samples per second. It 
will maintain this pace over trillions of faithful cycles of operation 
because it uses solid-state elements exclusively, requiring only 
8 watts of power. 

The High-Speed Commutator is adaptable to a great variety of 
FM telemetering systems, AM systems, logging systems, and dc 
data systems. The commutated output is directly applicable to 
any high-speed analog-to-digital converter. The commutator’s 
clock-pulse generator can be used to synchronize the converter 
with the commutator. In many applications no amplifiers are 
needed since inputs as low as +50 millivolts full scale can be 
commutated directly. 

































For more detailed information, urite for Product Bulletin 103, 







Wiancko Engineering Company 
255 N. Halstead Avenue * Pasadena, California 










Field Offices: 












e Southern California 


3410 E. Foothill Bivd. 
Pasadena, California 
Phone: Elgin 5-7186 





@ Northern California 





e Eastern 


No. 2 South Maple Ave. 
Ridgewood, New Jersey 
Phone: Gilbert 4-2444 












Cowper-Hamilton Bidg. 
Palo Alto, California 
Phone: DAvenport 6-7053 





















While at ISA 
For more 





Show visit the Wiancko display at 71566 
nformatior e 83 nquiry card 


hin Eile Optica 
From the Principality of Leichtenstein Swiss Customs Area 


Front Surface Mirrors, Cold Mirrors, Achromatic Beam Splitters, 
Dichroic Beam Splitters, Monochromatic Interference Filters, 
Wedge Interference Filters, Heat-Reflecting Interference Filters, 
Cut-Off Filters, Anti-Reflection Coatings, Heat Protective Coat- 
ings and many other thin layers. 


Robert M. Lynn vx: 


ARCADIA, CALIFORNIA 








BALZERS 


















a CABLE ADORESS 
ROLYN’’ LOS ANGELES 
PHoNne: DOUGLAS 7-2300 (ROLYN COMPANY) -- ESTABLISHED 1923 


OPTICAL — GLASS — PHOTO 
319 North Santa Anita Ave. « Arcadia, California 






















ee Balrers means research in high vacuum process 
For more information circle 84 on inquiry card. 
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Your plant needs 


ROCKWELL 
VALVES 


Vie 


“Kwikleen” slide valve 
for powdered coal, gran- 
ular materials, flue gases 
with high solids content, 
etc.; solids accumula- 
tions easily cleaned out 
by removing bottom 
plate. 


“Stress-seal” but- 
terfly valve for 
tight shut-off of 
hot, corrosive 
or dirty gases 
to 1300° F. and 
higher, at 200 
p.s.i. Alloy stress 
band in valve 
body is inflated 
by external gas 
pressure to effect 
tight seal. 


Butterfly valve with 
simplified bracket 
and linkage to air 
operator and valve 
disc positioner; pro- 
vides maximum ad- 
justment, minimizes 
friction, eliminates 
backlash, chatter and 
hunting, reduces 
power requirement 
in close control ap- 
plications. 


“Slim-Jim” wafer type 
butterfly valve for 
low pressure air, gas 
or liquids; low cost, 


light, simple, space- | 


~ saving, easy to install. 


What's your valve problem? 


w.S. ROCKWELL COMPANY 


2128 ELIOT STREET 
FAIRFIELD, CONN. 


For more information circle 85 on inquiry card. 
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INDUCTANCE DECADES 


New Models LP 121, LP 131 and 
LP 141 are high-Q low frequency de- 
cade inductors with micrometer ad- 


3014 


justment that permits precise set- 
tings. Designed for exacting analog 
computer and lab applications, they 
have maximum values of storage 
factor Q in excess of 300; are avail- 
able in three decades (0.01-0.1, 0.1-1, 
and 1-10 henries) which can be com- 
bined to permit switching-in any 
value of inductance from 0.01 to 11.1 
h in 0.01-h steps. De resistance (full 
winding) is 2.25 ohm/henry maxi- 
mum. uter Engineering As- 
sociates, Inc., 350 N. Halstead Ave., 
Pasadena, Calif. 


Comp 
253 


VACUUM CONTROLLER 


New Type TC automatic controller 
is commanded by a_ thermocouple 
type gage for electrically controlling 


vacuum or process equipment within 
the range from 500 microns down to 
5 microns. Relays are available with 
n-o or n-c contacts. Red and green 
pilot lights indicate relay contact posi- 
tion.—Veeco Vacuum Corp., 86-P Den- 
ton Ave., New Hyde Park, L. 1., N.Y. 


f 


TWT AMPLIFIER 


New MAS-1A is an S-band periodi- 
cally-focused travelling-wave tube 
amplifier with 1-kw power output 
over a frequency band of 2000 to 
4000 Mc. Peak power outputs are ob- 
tained with duty cycles up to 0.005 
when operated with 1-watt drive. 
Gain of 30 to 33 db gives >1 kw 
over most of band. Permanent-magnet 
focusing field eliminates solenoid, 
solenoid power supplies, and solenoid 
heat dissipation—Hughes Products, 
International Airport Station, Los 
Angeles 45, Calif. 
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For 


D/P SWITCH 


New differ- 
ential pres- 
sure switch 
will measure 
d/p from 10 
to 2000 psi in 
a system up to 
5000 psi; is 
unaffected by 
vibration or 
jarring. Dif- 
ferential is 
externally 
adjustable. 
Standard 
units weigh 6 oz, will operate from 

65°F to 165°F; are rated 15 amp 
(@@ 120 vac.—-Fisher Controls Ine., 
1928 Lincoln Blvd., Santa Monica, 
Calif. 
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AUTOMATIC FLOW CONTROL 


New Flow-Actuated Control auto- 
matically starts and stops pumps sup- 
plying a liquid product, as demand 


increases or decreases. Typical appli- 
cation: tank-truck loading. Before 
first pump reaches its full capacity 
output, unit starts second pump; as 
first and second pumps reach their 
full-capacity output, second and third 
are started, and so on. As demand 
decreases, reverse sequence takes 
place._ F low-Actuated Control Co., 
Inc., 101 W. Palisade Ave., Engle- 
wood, Sais 
For more inf © 257 


FLOW-CONTROL VALVE 


New in-line pressure-compensated 
flow regulator is adjusted for desired 
flow-rate by rotating calibrated valve 


TN 


7 


sleeve. Built-in check valve provides 
free flow in non-compensated di- 
rection. Available in 4”, %” and 
1%” pipe sizes for flow rates to 5, 10 
and 18 gpm. Maximum operating pres- 
sure 3000 psi. Immediate delivery.— 
Fluid Power Accessories, Inc., P. O. 
Box 64, Glenview, Ill. 
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Automatic Control Technology, 


Modern Theory and their Usefulness 


483 + XV pages, 1957, 898 illustrations and 48 tables. 
Includes 90 advanced papers on control technology, as de- 
livered in original language (English, French, German, Rus- 
sian; all Russian papers are translated into German; about 
Y/z of book is in English). 9° x 12". Handsome cloth bind- 
ing. Printed by R. Oldenbourg Verlag, Munich, Germany. 


The book is a report of the Heidelberg Meeting, Septem- 
ber 25 to 29, 1956, arranged by the VD!/VDE-Fachgruppe 
Regelungstechnik with the cooperation of the Fachausschuss 
Regelungsmathematik der Gesellschaft fuer angewandte 
Mathematik and Mechanik (GAMM); edited by Gerd Muel- 
ler for VDI/VDE-Fachgruppe Regelungstechnik. 


$25 postpaid 


INSTRUMENTS PUBLISHING CO. 


645 Ridge Ave.. 


Pittsburgh 12. Pa. 























so THERMOCOUPLE 
REFERENCE 
JUNCTION 







oh 











NEW BRJ SERIES UTILIZES 
MAGNETIC AMPLIFIER 


f 
CONTROL FOR EXTREME 5 


PRECISION — STABILITY 


e REFERENCE TEMPERATURES from 25° F above 
ambient to 250° F — Special models for reference 
temperatures below ambient. 

e CHANNEL CAPACITY up to 48 channels in standard 
110 volt rack or cabinet models. 

e MULTI-WIRE junctions for thermocouple choice in 
each channel. 

e THERMOCOUPLE TABLES for 150° F reference avail- 

able. Write for your copy. 


PACE |. 


6914 Beck Avenue, North Hollywood, California © P 
























Ineering Com 











rotary switch 


TYPE MA-12 


12 POSITIONS 
5 SECTIONS 
3 AMP. 
115 V. 
A-C 






Cia 


a, 













FEATURES: 

© Small — *4” 

square 

© Versatile — up to 6 poles 

per section; up to 5 sections 

© Current-carrying capacity — 3 amp. 

© Interrupting rating — 12 amp. 115 v. a-c. 

© Voltage breakdown — 1000 volts RMS 

© Rotation — unlimited, or limited 2 to 12 pos. 

©@ Electrical life — 10,000 cycles at rated load 
@ Designed to meet MIL-S-3786 

Write for complete information today. 


R-F ELECTRONICS, ine. 


167 King Ave., Weymouth 88, Massachusetts 
LIT ATL TTD SAE a Oe ETS 
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ACTUAL SIZE 
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Uniflow 


"NEW" SPLIT BODY 
AIR OPERATED CONTROL 


Designed for the 


CHEMICAL INDUSTRY 
PETROLEUM INDUSTRY 
PROCESS INDUSTRY 


The ( NIFLOW type 1000 split body control valve 
is a new concept in control valve design 

STREAMLINED FLOM 

EASE OF MAINTENANCE 

LOW COST 

CONFORMS TO ISA FLG. STDS. 

HIGH Cv 

SUPER POWER DIAPHRAGM MOTOR 





See us at the ISA show e Booth no. 820-822 


Write For Bulletin 117 


UNIFLOW VALVE CORPORATION 


19 QUINE STREET @© CRANFORD, NEW JERSEY 
For nformation circle 144 on inquiry card 
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PHOTOELECTRIC 
TACHOMETER 


New DY-2504A 
permits measur- 
ing shaft rota- 
tional speeds or 
accumulated 
turns accurately 
on electronic 
counters; can 
also be used to 
measure trans- 
ient rotational 

phenomena on 
an oscilloscope. It features low run- 
ning torque and inertia, constant out- 
put voltage regardless of rotational 
speed, and up to 1° resolution; can 
be turned in either direction, at 
speeds from 0 to 10,000 rpm. Choice 
of 60, 100, 120, 180, 200 or 360 pulses 
per revolution. Operating power 6.3 
vac @ 150 ma.—Dynac, Ine., 395 
Page Mill Rd., Palo Alto, Calif. 
e information circle 259 
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LOW-COST DEHYDRATOR 


New dehydration units, 2” to &” 
diameter, make possible, economical- 
ly, dew points of —150°F and 5- 


A 








COMPENSA Titec 
CARTRIDGE 


DEWYDRATOR 3020 
micron filtration of air, 
liquids; eliminate freezing and cor- 
roding in instruments, valves, etc.; 
remove 1 lb of water for ‘as little 
as 7 cents where former costs ranged 
from $2.50 to $3.75."—Dehydrators, 
Inc., P. O. Box 359, Tulsa, Okla. 
For more informatior 260 on inauiry ca 


vases or 


MINIATURE WIREWOUND VDR 


New No. 200L-2-104 Trimpot screw- 
actuated voltage-dividing resistor 
with a resistance range to 100,000 
ohms features improved design which 
provides a large winding volume in 
a miniature unit measuring 
4” x Ys” x 4”. Precision windings 
are made on a ceramic card and 
terminated by exclusive Silverweld 
technique which offers unusual sta- 
bility as well as zero end settings. 
New unit has 25 turns of screw for 
adjustment accuracy; high stability; 
excellent shock and vibration char- 
acteristics; resolution 0.14%; rating 
1% watt at 70°C; maximum operating 
temperature 105°C.—Bourns Labs., 
Inc., P. O. Box 2112, Riverside, Calif. 

for cle 267 on inquiry card 
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TELEMETERING TRANSCEIVERS 

New TTR Series pulse-code  sys- 
tems, for transmission and reception 
of digital information over telephone 


Pe 








: 
082 
lines, radio, or microwave links,’ pro- 
vide output (without conversion 
equipment) for data handling, com- 
puting, printing, or supervisory con- 
trol systems; are easily installed to 
control and monitor existing field 
equipment.__Southwestern Industrial 
Electronics Co., 2831 S. Post Oak Rd., 
Houston, Té Has, 

408 on > 


TELETYPEWRITER MONITOR 


New Type CTM-1 Electronic Clear 
Text Monitor (being manufactured 
by Teletronics for Air Force as Mode} 
SSZ-5) is designed to prevent inad- 
vertent clear text transmission of 
classified messages; will operate in 
either half or full duplex operation 
with any present on-line teletype- 
writer mixer.—Teletronics Lab., Inc., 
54 Kinkel St., Westbury, L. 1., N. Y. 


TAPE MONITOR 


New Model P-106-B Systemat multi- 
channel tape monitor, with applica- 
tions in telemetering, jet engine test- 


3035 





ing, ete., includes six Panelscopes 
mounted in a standard 19” rack panel. 
Power supply and sweep generator 
for up to 14 monitors is contained in 
an associated Panelpack. A_ single 
-anelscope control having two set- 
tings, permits quick calibration or 
normal operation. In calibrate posi- 
tion, 1” x 2%” rasters are displayed, 
indicating that system is in calibra- 
tion and operating correctly. A sys- 
tem of lamps indicates under- or over- 
modulation.—Waterman Products Co., 
Inc., 2445 Emerald St., Philadelphia 
25, Pa. 
For more 
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ACCELERATION RECORDERS 


New Model 440 Multiple Record- 
ing Accelerometer, or Miniature Reed 
Gage (left) yields response spectrum 


3030 B&C 





creowed gemrrenes + 
momen 





(peak acceleration versus frequency) 
of a structure subjected to high ac- 
celeration loads. It has eight sensing 
elements, each with a single degree 
of freedom along the same axis, each 
with a different natural frequency 
(total range 950-2000 cps). Unit can 
record from 100 to 10,000 G. 
New Triaxial Recording Accelerom- 
eter (right) yields data for plotting 
acceleration versus time under ex- 
tremely rigorous conditions; has 
three mutually perpendicular sens- 
ing elements so that the three plots 
can be added vectorially to give peak 
acceleration and direction in which 
it was acting. Unit will record from 
250 to 10,000 G. Maximum dimen- 
sion 2-4"; weight 6 oz.—Engdahl 
Enterprises, Arcadia, Calif. 

F a ee 411 on 


IGNITER CIRCUIT TESTER 


New Model 
101-5A is de- 
signed to safely 
and accurately 
preflight or 
production-check 
igniters used in 
solid-propellant 
rockets. Current 
through igniter 
under test can- 
not exceed 5 ma. 
Ranges 0-5 and 5-30 ohms.—Allegany 
Instrument Co., Ine., 1091 Wills 
Mountain, Cumberland, Md. 

F e informa 412 


INSTRUMENT SHIELDS 
New line of Netic Co-Netic mag- 
netic shields will fit all shapes, aid 
miniaturization and increase reliabil- 





ity, permitting unrestricted use of 
instruments in previously impossible 
locations.—Magnetic Shields Div., 
Perfection Mica Co., 1322 N. Elston 
Ave., Chicago 22, Ill. 
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Now- 


NO plate too small— 
2158) 
NO panel too big 





size limits 
on engraving 


ENGRAVES 18”x 6" RECTANGLE 
IN ONE SET-UP 


®@ Takes up only 2 feet of bench space 

®@ Engraving chassis can be detached 
from base and placed directly on 
workpiece of any dimension 

® Self-centering workholder cuts down 
set-up time 

® Heavy duty cutter spindle 


Model I-R 


Request our 28-page illustrated catalog 
YR-3 on your business letterhead. 


Visit Booth #1423 Inst. & Automation Show 


reer hermes ENGRAVING MACHINE CORP 
13-19 UNIVERSITY PLACE, NEW YORK 3, N. Y 


For more information circle 91 on inquir 
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VHF MULTICOUPLER 

New VHF Multicoupler, for ground 
or airborne operation, couples as 
many as five receivers to one antenna 
with minimum interaction and loss 
in sensitivity. Frequency range 90- 
200 Me for maximal efficiency (50- 
200 Me with reduced efficiency). 
Available with a plug-in preampli- 
fier so that over-all gain from input 
to each output can he approximately 
unity. Made for rack mounting in 
ground applications and shock mount- 
ing in airborne applications.—West- 
ronies, Inc., RF Div., 3605 MeCart 
St., Fort Worth, Teras. 
format 262 


RACKS AND CABINETS 
New Prestige relay 
racks and Prestige 
Versa-Cabinets feature 
ball-cornered_ sides 
which are removable in 
seconds for easy access 
to components. Racks 
are available in three 
standard sizes and 
Versa-Cabinets in five 
Bud Radio, Ine.., 
55th St., Cleve- 
Ohio. 


$1Zes. 

2118 E. 

land Fs 
3013 
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CONTACT-TYPE WATTMETER 
New locking-contact wattmeter is 
said to make possible for the first 
time direct monitoring and control of 


electric power by a single instrument. 
High and/or low limits of wattage 
can be preset.—Assembly Products, 
Inec., Chesterland, Ohio. 

Pa Bo CEC ee cle 264 


3-WAY SOLENOID VALVE 


New manual- 
reset 3-way sole- 
noid valve is 
available in two 
types of opera- 
tion: no-voltage 
release or elec- 
trically tripped; 
in %”, %” and 
VN 
standard volt- 

ages; general-purpose, watertight or 
explosion-proof solenoid enclosures. 
Automatic Switch Co., Florham Park, 
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PRESSURE PICKUP 


New Mode! 
1000 occupies one 
cubie inch, fea- 
tures continuity 
of output under 
. ae : the most severe 
3015 ™" vibration or 
shock, and accur- 
acy said to “exceed that of any known 
potentiometer-type instrument.” Pre 
cision carbon-film resistance element 
having virtually infinite resolution 
permits direct coupling of wiper to 
bellows. Non-linearity of bellows is 
nullified by resistance trimming after 
final assembly and while pressure- 
actuated. Pressure ranges 0-10 to 0-50 
psi; resistance values to 10,000 ohms; 
hysteresis 0.1% ; repeatability 0.1%; 
life >500,000 cycles; temperature 
sensitivity 0.0147 /C°; aeceleration 
sensitivity < 0.025°7 G in any axis. 
Computer Instruments Corp., 92 
Madison Ave., He mpstead, E.. -.. NOY. 
F t 266 


URANIUM FLUORIMETER 


New Model FL 
500, believed to 
be “tive £irst 
transmission-type 
fluorimeter to be 
offered as a com- 
mercial item”, 
features range of 
roe to OD 
grams of urani- 
um and, if care 
is observed in as- 
sociated chemical 
process, can be 
used at levels below 10° gram. Oper- 
ation is independent of normal power- 
line fluctuations. Digital readings 
minimize errors. Accessory for liquid 
samples permits determination of Be, 
Al, ete. Bail Bros. Research Corp., 
Por 191, Boulder, Colo. 
ar a Pl eee ee YSN e 267 


MULTICHANNEL TIMER 


New fixed-position Interval Timer 
which limits contact bounce to < 300 
usec on make and < 50 on break pro- 


vides timing cycles from one second 
to several hours. With up to five in- 
dependent channels available in stand- 
ard unit, events can be sequenced 
simultaneously or in a series, or in 
a combination of both. (Up to ten 
channels on special order, as the syn 
chronous motor has ample torque.) 
Western Design & Mfg. Corp., Santa 
Barbara Airport, Goleta, Calif. 





DOLLIES 


New dollies embody refinements 
and conveniences demanded by users, 
such as 3” rubber-tired ball-bearing 


fi 








0 © Scope ~. | aie 
dolly 
_ Model 1 Yo Lab ModelA 
3 2987 WG 
swivel casters.—Technical Service 


Corp., 1404 Market St... Louisville 3, 
Ay. 
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WIND SPEED AND DIRECTION 
INDICATOR 


New Windscope is a remote-read- 
ing wind-speed-and-direction indica- 
tor, said to be “the only such instru- 
ment at a price less than $100 that 
indicates both wind direction and 
velocity on a single dial.”’ It requires 
no auxiliary outside electricity: 
anemometer cups generate their own 
power and a 1'%-v flashlight battery, 
installed in indicating panel, trans- 
mits signal from. directional vane. 
Thus the only drain is when wind 
direction is being checked.—Taylor 


Iustrument Companies, 95 Ames St., ~ 


Rochester, N.Y. 
270 


SPRINGS TEMPLATE 


New No. 126 helps depict helical 
springs in 13 OD’s from 114” to 3%” 


TRADED OS 
: 1SOMETR a, SPRINGS a 


. er 
Re oP) oP) >) mS 
i ‘ ‘ 





. ‘ 





0 ne een 3.75) 


Rapidesign, Inc., P. O. Box 429, 
Burbank, Calif. 
f yt 271 


DIGESTER CAPPING VALVE 


New remote-controlled 
stainless-steel Rovalve 
ends time-wasting and ex- 
pensive manual removal 
of bolt-on type cap when 
loading digesters with 
chips, and rebolting for 
the “cook”; makes possi- 
ble several extra cooks per 
day or week depending 
on chemicals and pulping 
process.—Dept. IA 35, 
W. G. Rovang & Associ- 
ates, 1945 N. Columbia Blvd., Port- 
land 17, Oregon. 
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Helicoid 
Gage 


U.S.A. 










a 


Nothing but the best in gages for working pressures from 30” vacuum to 10,000 p.s.i. 


~ These details of Helicoid gage design 
assure longer life and enduring accuracy 





L 








Patented in the U.S.A. and in foreign countries 
U. S. Patents: No. 21934, 2294869 





The tension in the stain- 
less steel hair spring 
maintains smooth, con- 






tinuous contact between } The cam sector is alumi- 
the cam facing and the i num—to reduce inertia 
helicoid roller. 1} to a minimum. 
— 
e eal | _ Standard bushings are 
<3 <> . graphited Bakelite. 
f 5 4 





The roller is stainless | ; f 
steel with a highly pol- 
ished helicoid surface. | 










The connecting link 
and the screws are 
hardened K Monel. 






The roller pivot is bal! 


shaped. and rides on a tS The polished cam 






hy kelite disc. facir h 
oraphited Bakeli nah pe dels besser The link adjusting screw 
Bakelite. It will not 
siasu de diatach is at the rear to facili- 
The hairline pointer ad- P r tate calibrating the Hel- 
tain- 
justment screw is stain icoid Gage. 





less steel. 





The superiority of Helicoid Gages is most evident in severe 
service — wherever a gage is subjected to violent pressure pul- 







sations or severe mechanical vibrations. 

The sustained accuracy of Helicoid Gages over millions of 
cycles is explained by the details of design and construction 
of the Helicoid movement shown above. Such Helicoid fea- 
tures— protect against wear and corrosion and assure sensi- 
tivity, sustained accuracy and trouble-free operation. 








The Chemical 
Gage 
The Helicoid Chemi- 
cal Gage has a guar- 
anteed accuracy of 





Tubes built for 
millions of 





plus or minus 1%. It 
is applicable for work- PEaeeure 
ing pressures from 30” pulsations 





To fit the wide range of applica- 
tions, Helicoid Bourdon tubes 
are available in four materials 
—alloy steel, K Monel, stainless 
steel and phosphor bronze. 

All Helicoid tubes are made 
from seamless tubing and are 
carefully designed to give maxi- 
mum torque and minimum 
stress. When used within the 
dial range, they will withstand 
many millions of pressure pul- 
sations and will not stretch, 
leak or crack. 


vacuum to 5000 p.s.i. 
and temperatures to 
400° F. It is particularly suitable 
for chemicals and other viscous 
fluids which might clog or corrode a 
Bourdon tube. Pressure and/or 
vacuum is transmitted directly to 
the indicating gage element through 
deflection of a Teflon or Kel F seal- 
ing diaphragm. 
















For complete information on 
the Helicoid line of gages write 
for Catalog G-52 






Helicoid gives you all these features at prices that 
are competitive in the quality gage field. 


Helicoid Gage Division 
AMERICAN CHAIN & CABLE 


929-B Connecticut Avenue + Bridgeport 2, Connecticut 
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GYRO TEST TURNTABLE 

New high-preci- 

sion T-806, for test- 

ing low-drift gyros 

in either open or 

closed loop, features 

accurate tilting to 

permit polar axis 

drift tests as well 

as vertical, inverse- 

vertical and hori- 

zontal axis drift 

tests, all without 

changing position of 

j gyro on turntable. 

= 83 Basic accuracy 2 

seconds of arc. Total weight 900 Ib. 

Sterling Precision Corp., 17 Matine- 

cock Ave., Port Washington, L. 1., 
| ae 

414 


PRINTED CARD RECEPTACLES 


New versions of maker’s printed 
card receptacles now embody positive 
electrical contacts. Changes are illus- 











trated in drawings herewith.—U. S. 
Components Inc., 454 E. 148th St., 
New York 55, N. Y. 


SHAFT ROTATION CODER 


New Optisyn shaft angle indicator 
utilizes a novel principle: friction- 
less “optical gearing’? whereby shaft 


rotation input yields two output 
waveforms which contain all infor- 
mation necessary to measure total 
shaft angle. Two photodiodes are 
used in a current push-pull mode 
for each electrical waveform. Among 
advantages over usual single-ended 
circuit: balancing out of errors 
caused by fluctuations in light-supply 
or in photo-circuit-supply voltages, 
in photo diode characteristics; etc. 
Moreover, paramount problem of 
centering is solved by placing the 
two photodiodes of each circuit at 
diametrically opposite ends of the 
dial. By counting crossings of the 
two waveforms, digital logic can fol- 
low bi-directional motion of input 
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shaft. Analog output of waveforms 
can also be used in either completely 
analog systems or hybrid analog- 
digital systems.—Dynamics Research 
Corp., 44 Winn St., Woburn, Mass. 
F format 416 4 


CHART VIEWER 


New Model 276 oscillographic re- 
cording chart viewer provides vari- 
able chart drive speeds from 15 to 


3078 


1200 ipm; accepts charts up to 16” 
wide and 200 ft long; allows rewind- 


ing at any time, prevents supply- 


roll overrun when speed is reduced. 
Sanborn Co., Industrial Div., 175 Wy- 
man St., Waltham 


54, Mass. 
417 


LUV CONTROL VALVES 


- New complete 

al NM.» line of dia- 

phragm-operated 

instrument-com- 

manded valves 

features exclus- 

ive V-port design 

said to afford ex- 

tremely precise 

modulation of 

flow because of 

tapered variable 

port area. Sizes 

1/16” to 2” NPT 

(direct-acting) 

and 6" to 2° 

8 3080 NPT (reverse- 

acting). Instrument air 2.5 to 12 psi 

for direct-acting valves, 4 to 13 psi 

for reverse-acting. Spring tension is 

adjustable. Pressure limit 250 psi.— 

Sinclair-Collins Valve Co., 454 Mor- 
gan Ave., Akron 11, Ohio. 

more informa 418 
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LINE VOLTAGE REGULATOR 


New Model 
2501 2500-vac 
voltage regu- 
lator with 
0.01% accur- 
acy is recom- 
mended for 
use in stand- 
ards labora- 
tories, for instrument calibration, etc. 
Input voltage 95-130 at 55-65 cps; 
output voltage adjustable 110-120; 
3% maximum distortion; power 
factor from unity to 0.7 lagging; 
time constant 0.2 sec.__Sorensen & 
Co., Ine., Richards Ave., South Nor- 
walk, Conn. 
For more information “le 419 on inauiry 


UNIVERSAL CHASSIS 
New series of universal chassis em- 
phasizes rigidity and versatility. 
Modular models (photo) are available 


2493 


with multiple subchassis units to fa- 
cilitate fore-and-aft or cross mount- 
ing and superior cooling of assem- 
blies. Customer may specify all dimen- 
sions, material and finish. Fast deliv- 
ery.—Western Devices, lic., 600 W. 
Florence Ave., Ingle wood, Calif. 

F f 273 


SAMPLE-CASE SAMPLE 


New sample case is not only a con- 
tainer but a working example of mak- 
er’s deep-drawn metal products; is 


finished in baked enamel typical of 
maker’s paint shop.—Zero Mfg. Co., 
Burbank, Calif. 
— . f ae . 274 


WRAP-AROUND TAPE 


New “stretch” vinyl compound, of 
greater elasticity than ever before, 
now used in General Purpose Zipper- 


2893 


tubing, doubles pull strength at clos- 
ure point. Another improvement in 
Zippertubing general-purpose com- 
pound is embossment of one side, pro- 
viding for a tighter grip on wires 
and cables by jacket, and aiding im- 
mediate fabrication of cables on the 
spot.—The Zippertubing Co., 752 S. 
San Pedro St., Los Angeles 14, Calif. 
For mr ntor ation r e 275 n nquiry cara 





3-WAY FOCUSING CAMERA 


New Alpa 8, Swiss single-lens re- 
flex camera priced under $500, offers 
unique choice of three: focusing sys- 
tems: (1) single-lens reflex system 
for parallax-free focusing, ease of 
composition and depth-of-field con- 
trol; (2) split-image prism range 
finder for pinpoint focusing; (3) 
superposed rangefinder combined with 
Sportstype multifocal viewfinder. 
Karl Heitz, Inc., 480 Lexington Ave., 
New York 17, N. Y. 
f ¢ r re + » 276 


MULTIPLIER PHOTOTUBE 


New 9-stage RCA-7200 multiplier 
phototube, designed especially for de- 
tection and measurement of ultra- 
violet radiation, and for other applica- 
tions involving low-level radiation 
sources, employs an envelope consist- 
ing of a fused-silica section and a 
graded-seal section. Its spectral 
sponse covers range from about 1800 
to 6000 angstroms, maximal response 
at about 3300 angstroms. It has negli- 
gible sensitivity to red radiation. 
RCA Industrial Tube Products Dep't, 
Harrison, N. J. 


re- 
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LEVER-ACTUATED SWITCH 


New waterproof switch, designed 
for short-cycle operations such as 
spot welding, can be made with eithe 









2918 
n-o or n-c contacts; has lever enclosed 
in a silicone boot that protects mech- 


anism from water, dust, etc.; full- 
width lengthwise V-groove on back 
for attaching to supports such as 


rods.-—Control Proaucts, Ine., 306 
Susser St., Harrison, N. J. 
F atior 278 


FOOT OR ELBOW SWITCH 


New foot, knee or elbow switch 
permits hand-free actuation of elec- 
tric devices. Foot operation requires 


| 
| 





Liisi 


4-lb force with 4” pedal travel. For 
knee or elbow operation, removal of 
a spring affords light-pressure actu- 
ation.—Production Instruments Div., 


General Controls Co., 8062B McCor- 
mick Blvd., Skokie, Ill. 
es mies intetmation e 279 





GLASS-CASED TRANSISTORS 


New glass housing for transistors 
is the first which meets TO-9 outline 
dimension standard for low-power 
signal transistors recommended by 
JETEC (composed of representatives 
of both EIA and NEMA). Makers 
state that material costs alone could 
be reduced to as little as one-tenth 
those for many metal cases; and that 
glass lends itself much more readily to 
inexpensive high-volume mechaniza- 
tion without sacrificing reliability. 
G. E. Products Dept., 
Syracuse, N.Y. 


Semiconductor 
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VALVE POSITION HOLDER 


New Automatic Irreversible Con- 
trol assures positive holding of butter- 
fly valves under extreme pressure at 
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infinite number of settings; can 
up to 1000 pound-inches 
torque. To unlock for new settings, 
brake shoes (held apart by spring) 
are moved together slightly—by hand, 
by solenoid, by hydraulic actuator or 
by motor. Minute movements can be 
made for inching.--Reid Metal Prod- 
ucts, Inc., 2021 N. Lincoln St., 
Calif. 


an 
withstand 


eur 
bank, 
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SMALL REVERSIBLE MOTOR 


New Type 11A-8011-01 versatile 
Size 11 airborne-quality instrument- 
type synchronous reversible motor 


weighs 414 oz, is rated at 12 watts 
input; can be connected to 60- or 400- 
cps operation. Pullout torque at 60 
eps and 1800 rpm is 0.15 oz-in; 0.085 
oz-in at 400 eps and 12,000 rpm. This 
is achieved by using a 1-mfd capaci- 
tor for 60 cps or a 0.1-mfd capacitor 
for 400 eps. Input voltage is 115 for 
both 60 or 400 eps.—John Oster Mfg. 
Co., Avionic Div., 1 Main St., Racine, 
Wis. 
For n circle 282 


MICROFILM PRINTER 


New Unitizer permits microfilm 
users to unitize from original roll 
film to Actifilm sheet or to Filmsort 
aperture card or from Filmsort aper- 
ture card to Ozacard; reproduces and 
unitizes in one simple dry operation 
at minimal cost.—Microline Products 
Group, Ozalid Div., General Aniline 
and Film Corp., Johnson City, N. Y. 
For more inforr e 283 on inquiry card 
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Eta SS Be a) 


FOR... 
Slip-On Insulation, 


Instrument Tubing, 
Bundle Sheathing, 
Medical Tubing, 







USE 


SPAGHETTI 


SLEEVING 


MADE FROM 


TEFLON 


PF Spaghetti sleeving has these 
important advantages: 


1 Good dielectric strength (500 to 2000 
volts /mil) 


Excellent electrical properties ot high 
temperatures (500°F) and a wide 
frequency range 


ad 


Low coefficient of friction. It slips on 
easily in long lengths of wire up to 3 ft. 


3. 

4 Eliminates the need for silver coated 
* wire 

5. Zero moisture absorption 


6. 
7. 


25 sizes, 2 wall thicknesses, 10 colors in 
stock, 100% inspected and controlled 
dimensionally are available. 

Write, wire or call for full details, com- 
petent engineering assistance and infor- 
mation on special sizes and walls. PF 
Tefion* flexible tubing, heavy-walled 
tubing and rod stock are also available. 


Unaffected by any commercial chemical 


Stress relieved fornegligible shrinkage 


PENNSYLVANIA FLUOROCARBON CO., inc. 


1115 N. 38th Street, Phila. 4, Pa. 


EVergreen 6-0603 


*Teflon—DuPont trade name for Tetrafluoroethylene resin 


F 


fe} 
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Over 3000 Companies buy 
CHARTS from Technical ! 
DO YOU? 


Saves your time... 
Holds down costs 


Obvious economies result from 
“single source” purchasing of all 
recording charts. Why write a 
dozen purchase orders to different 
suppliers when one to Technical 
does the job? Fewer headaches, 
too, in “following through.” 


ACCEPTANCE by America’s leading industrial firms 
attests to Technical's fine quality — achieved through years of 
specialization in one product. 


Serving America’s 
"Blue Chip” Industries 


c€CHNICa SALES CORPORATION 


16599 Meyers Road Detroit 35, Michigan 
National Representatives for 


STAEBLER & BAKER,INC € TECHNICAL CHARTS, IN¢ 


Clayton, N. Y Buffal 


For more information circle 95 on inquiry card. 
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QUICK-STOP GEARMOTOR 


New VW-1 shaded-pole gearmotor, 
for applications requiring slow or 
medium speed drive, is available with 


289) 

a special clutch which disengages ro- 
tor from output shaft, permitting it 
to stop instantly and making starting 
torque equivalent to running torque. 
Various stack thicknesses provide a 
range of power up to 1/35 hp con 
tinuous operation; higher hp’s for 
intermittent duty. Where reversing 
is required, design permits mounting 
two motors in tandem. Speeds from 
1 to 200 rpm and torques up to 50 
lb in at 20 rpm or less.—-ron Wiese 
Gear Co., St. Louis, Mo. 

F 284 


MINIATURE ROTARY SWITCH 


New Series A rotary switch will 
fit in a 14%” circle; can be supplied 
in &-, 10-, and 12-position wafers (this 


4 
we 


last providing up to 18 insulated con 
tacts).—Oak Mfg. Co., 1260 Clybourn 
Ave., Chicago 10, [ll. 
e informat role 285 


MICROWAVE CIRCULATOR 


New compact Model RX 810 C 
broadband four-port circulator  uti- 
lizes principle of Faraday rotation of 


2473 
plane of polarization of microwave 
energy; operates over 8.4-10.2 kMe 
band with a minimum of 13 db isola 
tion and 0.35 db insertion loss. Can 
be pressurized to 30. psig.—Ruantec 
Corp., P. O. Box 108, Calabasas, Calif. 
For more information circle 286 on inquiry card 





VT VOM 

New REL-500 ultra-high imped 
ance VTVM is said to give lab engi 
neer an instrument capable of meas 
irements previously impossible with 
general laboratory equipment. Basic 
neasurements: voltages from 10 mv 
to 20 kv; currents from 1 ua to 2 ma; 
resistances (With resist multiplier) 
from 1 kilohm to 100 megohms. Built- 
ii Memory enables a measurement to 
be retained for hours—a distinct ad- 
vantage in lab work; erasure is done 
manually, or automatically as a new 
Input 
least 16 applications of REL-500 are 
possible with maker’s attachments. 
Rheem Mfg. Co., Electronics Div. 
T7777 Industry Ave., Rivera, Calif. 
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TRANSISTOR POWER SUPPLY 


Model] 


removes recorded reading. At 


New all-semi-conductor 


H3615 delivers 0-36 vde at 0.15 amp; 
rapid 


features transient response; 


2621 

recovery times <100 usec; combined 
load and line regulation <0.5% for 
0-15 amp load and 105-125 v_ line; 
output ripple 3 mv over most 
range.—Deltron, Inc., P. O. Box 
Glenside, Penna. 
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LINEAR AMPLIFIER KIT 

New LA-400-C linear amplifier kit, 

said to provide big savings on a build- 

it-yourself basis, operates on 75 

through 10 meters; features TV _ in- 

terference suppression; measuring 

that reads RF voltage input, plate 

current, and RF amperes output; 

100-watt peak envelope power input 

with only 20 watts drive; low-imped- 

ance input, pi-net output, with four 

modified 1625 tetrodes..-P & H Elec- 

tronies, Ine., 424 Columbia, Lafayette, 
lnd, 

nt ation e 289 y ] 
TOROIDAL TRANSFORMERS 

P New. standard 

line of toroidal 

transformers for 

de to de or ae 

transistorized 

converter appli- 

cations includes 

dual-purpose 

transformers for 

switching power 

transistors and supplying various 

output voltages for compact single- 

transformer applications; available 

with power ratings to 120 watts, input 

voltages of 6, 12 and 24 vde and out- 

put voltages to 600; choice of un- 

cased, encapsulated, or hermetically 

sealed._-Polyphase Instrument Co., 

Bridgeport, Pa. 

f » inf ytion 290 


BRIDGE CALIBRATOR 


New millivolt- 
per-volt standard 
for calibration 
and maintenance 
of strain gage 
systems provides 
a series of bridge 
outputs from 0.00 
mv/v to 4.80 mv 
v in eight incre- 
ments. Nominal 

3119 outputs are guar- 
anteed accurate to 0.25 over 0-40°C 
temperature range. Exact calibration 
for each output is provided in a chart 
on instrument base to a guaranteed 
accuracy of 0.1° over same temp- 
erature range. Three standard models 
for bridge resistances of 120, 350, and 
500 ohms.-—Bytrex Corp., 294 Centre 
St., Newton 58, Mass. 
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TEMPERATURE INDICATOR 


New Model 

109, using 

thermistor 

primary ele- 

ments, indi- 

cates temper- 

ature at ten 

different 

points to 0.1 

C° accuracy. 

Because of 

3H their small 

size, thermistors assure “virtually in- 

stantaneous response.” Ten points can 

be sensed within 60-90°C range by 

rotating selector switch. Model 109 

can be easily adapted to other ranges 

and can be provided with more or 

fewer than ten points.—Fenwal Elec- 

tronics, Inc., Mellen St... Framing- 
ham, Mass. 

426 


OSCILLOSCOPE 


New Type 401- 

A general-pur- 

pose low-frequen- 

cy oscilloscope of- 

fers front panel 

controls for eali- 

bration setting o1 

switching from 

automatic to 

driven sweep; 

metric calibration 

and readout; ex- 

clusive externally 

or internally 

triggered “elec- 

tronic shutter” 

for beam brightening; excellent sync 
lockout; and continuous use of X-and 
Y-amplifier controls without disturb- 
ing calibration.—Allen B. Du Mont 
Labs., Inc., 750 Bloomfield Ave., 
Clifton, N. J. 
» information » 427 on 


SOLENOID VALVES 


New Type Q (n- 

a ¢) and Type QR (n- 

' o) fully-automatic 

2-way packless 

bronze-bodied pis 

ton-pilot-operated 

valves are for use 

with heavier liquids, 

air and gases to 400 

psi (steam to 200 

psi) and tempera- 

tures to 450°F. Sizes 

a” to 3%. J. dD. 

Gould Co., 4707 

Massachusetts Ave Indianapolis 1x, 
Ind. 
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SUBMINIATURE VDR 


New Trimpot Model 224 high-temp- 
erature humidity-proof  voltage-di- 
viding resistor, designed for applica- 
tion in missiles and high-speed air- 
craft, is so compact that 16 units will 
fit in one square inch of panel space. 
30dy eyelets are on 1” centers for 
standard mounting. Self-locking 25- 
turn adjustment is virtually immune 
to shock and vibration. Nine standard 
resistances from 100 to 50,000 ohms. 
~Bourns Labs., P. O. Box 2112, River- 
side, Calif. 
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E DELAY RELAYS 


New full power sp-st, 

2p-st and 3p-st time de- 

lay relays rated at 20, 

35 and 60 amp or up 

to 5 hp @ 115 vae em- 

ploy a cased high-re- 

liability design therm- 

al timer available in a 

wide choice of maker’s 

MiniRelay, Standard or 

Heavy Duty power re- 

lays. New line is said to be “the first 

to offer such high load capacities in 

the non-mechanical timer field and 

feature hermetically-sealed positive 

mercury-to-mercury snap action.”— 

Ebert Electronics Corp., 212-26 Ja- 

maica Ave., Queens Village 28, N. Y. 
tion 430 


MICROSCOPE 


. New Triple Nose- 
\ ee piece Microscope uses 
¥Y<e,;)\ three color-corrected 
, ?s@ 4 lenses to give “results 
. vastly superior to 
standard single objec- 
tive.” Nosepiece  ro- 
tates. Objective and 
eyepiece can be read- 
ily disassembled for 
3129 cleaning.—Edmupd 
Scientific Co., Barrington, N. J. 
is ae cemee fae ation ¢ 431 ‘ 
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ACCURACY 


in modern scientific 
instruments often depends on controlling 


the direction of light without: 


DISTORTION + DIFFRACTION 


DIFFUSION 


Consult the pioneers in evaporated 


metal coatings for: 


® first surface mirrors 
with half-wave protection 


semi-transparent mirrors 
metallic and non-metallic 


beam splitters 


optical filters 


Send for our free booklet. We have experience 
and skill to put at your service in solving your 
individual light problem. 


FILMS CORP. 
: New York 


Dept. I 


HIGH POSITIVE COEFFICIENT 
RESISTANCE FILAMENTS 


For Repair, Experiment and Instruction in 


® GAS ANALYSIS BY T/C 
@PIRANI GAUGES ¢ ANEMOMETERS 


TYPE 9225 FILAMENTS (AVAILABLE IN MATCHED 
PAIRS) AMBIENT RANGE: —250° TO OVER 300°C. 


ITY SINCE 1935 





* 
<n 
BRIDGE CURRENT — MA 











sas 


GAS ANALYSIS BY THERMAL CONDUCT. 


TUNGSTEN (GOLD PLATED) HELIX : ~ . 20.00 


KOVAR (ALLOY OF STRAIGHT 10.00 
NICKEL, COBALT. IRON, 





TUBE NUTS AVAILABLE. CAT. No. 9611 (Brass)... Price Per Pair .50 
*Minimum order $50.00 


epee 
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“TUNGSTEN HELIX 2 —_ a $1000 


Other Gow-Mac Products 
e Portable and Panel 
Instruments 
e Power Supplies 
( 400 ma. D.C.) 
e Thermal Conductivity 
Cells (Hot Wire and 
Thermistor) 


A Siow GON HAC INSTRUMENT CoO. 


PHILADELPHIA, PA. 109 KINGS ROAD, MADISON, NEW JERSEY —Tel. FRontier 7-3450 


2-CHANNEL OSCILLOSCOPE 

New Model K-270 offers wide selec 
tion of plug-in units. Five pre-ampli- 
fiers usable in any combination on 





each channel cover sensitivity range 
from 50 mvde' ecm to 50 uvde’em;: 
frequency response ranges de-to-5 
Me to de-to-50 ke. Two identical 
plug-in sweep generators permit view- 
ing both channels on common. 01 
separate time bases. If separate 
sweeps are not required at the same 
time, unique plug-in Cali-Marker can 
be quickly substituted for one sweep 
generator. For the first time on any 
instrumentation ‘scope, Model K-270 
uses 4 new rectangular two-gun CRT, 
whose 442” x 5!” face provides ef- 
fective raster area of a conventional 
7” round. tube.—-EFlectronic Tube 
Corp., 1200 EB. Mermaid Lane, Phila- 
de Iphia 18, Pa. 
f f 2 291 


ELECTRICAL TESTERS 


New Model SC and Model M-70 
Multitesters are the first two instru- 
ments offered by exclusive U.S.A. 


sales agent for Hansen Electric 
Laboratory & Works Ltd., Tokyo, 
Japan. Model SC has a sensitivity of 
6,000 ohms per volt de and 2,700 ohms 
per volt ac. Its 18 ranges include 
microamperes, direct-reading capaci- 
tance, inductance and decibels. Model 
M70, for research workers, etc., offers 
an unprecedented 30,000 ohms_ per 
volt de, 15,000 ohms per volt ae on 
all normal scales. Its 60 useful ranges 
include audiofrequency 20 to 20,000 
eps, audio, distortion, mutual conduc- 
tance, direct-reading capacitance and 
inductance, and signal strength. Dis- 
tributed by mail direct from factory 
to purchaser, who pays import duty 
on delivery.—Dyna-vac Co., P. O. Box 
12146G, Atlanta 5, Ga. 

For more information circle 292 








DC ahaa SUPPLIES 


Ne Ww Mode Is 
RS-205 and RS- 
305, modular 
“packages” for 
chassis or sub- 
chassis use, can 
be ordered for 
rack-mounting 
application. 
Model RS-205 
output 150-225 vde @ 50 ma con- 
tinuous duty; RS-305 output 225- 
325 vde (@ 50 ma. Input both models 
105-125 v, 60 cps. Line regulation 
O.1¢,; load regulation 0.1/7; > ripple 
and noise < 7 mv peak to peak max; 
recovery time < 25 usec.—Trans 
Electronics, Inc., 7349 Canoga Ave., 
Canoga Park, Calit. 
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VARIABLE-VOLTAGE TESTER 
New ac Varivolter speeds testing 
for effect of power-line voltage varia- 
tions on output of power supplies, 





amplifiers, testers, computers, and 
control and servo systems. Output 
voltage sweep (rate 10 v sec) 0 to 
135 volts maximum, or any narrower 
range by setting independent upper- 
and lower-limit contacts. Models 
available for faster and slower opera- 
tion, for 60- and 400-cps power lines; 
output current from 2 to 20 amp. 
Amplifier Corp. of America, Instru- 
ment Div., 398 Broadway, New York 
i: a a i 
294 


STRAIN GAGE PANELS 


New Models BC-264 (top) and BC- 
266: provide complete control of op- 
erating voltage and balance in four 


or six bonded or unbonded strain- 
gage channels, respectively. From 1 
to 4 active gages, of 60- to 1000-ohm 
resistance, can be employed in 2- or 
4-arm circuits. Current is 0.1 amp 
max per channel. New panels permit 
a system starting with as few as 4 
channels to be enlarged indefinitely 
without unnecessary duplication and 
at least expense.—-Owen Labs., Inc., 
55 Beacon Pasadena, Calif. 
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HIGH FREQUENCY 


INDUCTION 


HEATING 



















The Lepel Line of 
heating equipment 
most advanced thou 
electronics as weli as 
effic:ent source of heat yet de 
heating 
If you are interest 
send samples of the work 
and return the completed jo 
cost or obligations 


TYPICAL INDUCTION HEATING APPLICATIONS 


METAL VAPOR COATING ® CARBIDE TIPS BRAZED 


TO GRANITE DRILLS 
GEIGER TUBE BELL Ian 
re STAINLESS STEEL 
ALLOY “SOURCE 

























HEATING 
a x con 
9 9 CARBIDE 
8 9 3 TIP 
) 4 2 
8 $ | a EATING 
) 4 
: a S RY : ” 
| BRASS BASE = NY = 
o ° 
EVACUATION me - 
SS BRAZING ALLOY 
PREPLACED 


HERE 
The manufacture of Geiger 
Tubes requires a vapor coat- 
ing of stainless steel inside of 
the gloss envelope. The glass 
envelope is positioned inside 
of a bell jar which is connec- 
ted to evacuation equipment. 
After evacuation, induction 
heating coil shown in position 
over bell jar heots the stain- 
less steel source to high tem- 


The drawing shows a carbide 
tip being brazed in the milled 
recess of o drill. High temper- 
ature brazing alloy is pre- 
placed as indicated. Proper 
spacing of the turns of the 
heating coil extends the transi- 
tion zone to avoid metallurgi- 
col notch and thereby fatigue 
failure. In a production set-up, 
perature cousing vaporization. the heating cycle can be pre- 
Condensation occurs on glass set so thot every drill will be 
walls of the tube. @ vniformly processed. 

SOOO OOHOOOOHS SOOO OOHOOHHOHOOOHOHOOS EEO 


SELECTIVE HARDENING OF RAIL GROOVE 


V-grooves in steel rails are se- 


lectively hardened by the coil 

os AZZA shown. Heoting and quenching 
Ne occur progressively os the rail 
: moves through the coil and a 


avench rina. 





































Electronic Tube Generators from 





Spark Gap Converters from 2 kw 






EPEL ATALC 











LEPEL HIGH FREQUENCY oO LORMES: INC. 


Sth STREET and 37th AVENUE WOOL 
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HASTINGS 


ABSOLUTE PRESSURE INDICATOR 


Range: O.1- 20 mm Hg 
THE VACUUM GAUGE IN THE MILLIMETER Hg RANGE 
Practical - Inexpensive - Stable 
Hastings Absolute Pressure Indicator is the first of its class—the finest in 
its field—and the only inexpensive electrical gauge now commercially available 
that covers the hard-to-measure range of 0.1 to 20 millimeters of mercury. 


Direct reading in millimeters of mercury 
Gives continuous reading or recording 
Responds rapidly to temperature changes 
Rugged construction—stable calibration 
Electric signal can be used to operate 
controllers of standard type 

Inexpensive, easily-cleaned, shock and 
vibration resistant gauge tubes 

Internal volume of gauge tube less than 
1/20 cubic inch 

Ideal in applications where “fail-safe” 
operation is mandatory 


Hastings Absolute Pressure Indicator, Models covering the 5 to 100 millimeters 
Model SP-1. Range: 0.1 to 20mm Hg, Hg range available on special order. 
Expanded Scale from 0.5 to 5mm Hg g 9 , 2 ! : 
COMPLETE LINE OF INDUSTRIAL, COMMERCIAL, AND LABORATORY INSTRUMENTS. 
AIR METERS @ JET VANES @ WIND VELOCITY RECORDERS e@ AIR DRIFT INDICATORS 
VACUUM AND PRESSURE GAUGES 


HASTINGS-RAY DIST, incorrorart 


HAMPTON 49, VIRGINIA 














ad 


POST DECITRON 
ELECTRONIC PRODUCTS 


Now ...low cost... 
accurate “batch” counting 
for small products. 


The PORTABLE FCB-1 


The Post FCB-1 is a sorting and counting device which incorporates a Syntron 
vibrator with a Decitron Preset Counter. Model illustrated utilizes a P2 counter, 
capable of ‘batch’ counting small objects in any quantity from 1 to 100. 

Very small products can be neatly separated on the special conveyor belt... 
individually counted . . . dropped into a ‘hold’ tray and when the desired count 
is reached, the entire batch is fed into a waiting box, bag or other container. 
This latest Post development will feed 300 to 1000 pieces per minute and is 
portable! Size: only 53” long, 18” high, 12” wide. Cost as shown, $3500. 

Post will be glad to furnish quotations for models capable of counting larger 
batches, 





POST ELECTRONICS 


Division of Post Machinery Co | 165 Elliott St., Beverly, Mass 


For more information circle 102 on inquiry card. 
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TORSIONAL DAMPING TESTER 


New Z-466, for 
investigating tor- 
sional elasticity 
and damping 
properties of 
plastics, rubber, 
etc., by dying- 
down of free 
oscillations, can 
provide tempera 
tures from —50 
C to 300°C in 
testing chambe) 
when connected 
to refrigerator or 
heat source. A 

protective gas can be introduceed in- 
to testing chamber for specimens cor- 
roding in air. Frequencies from about 
0.1 to 20 per second are determined 
by selection of inertia disc. A small 
mirror on inertia disc permits photo 
graphic recording of decrements. 
William J. Hacker & Co., Ine., 82 
Be aver St., Ne Ww York 5, N. ¥. 
formatior 296 


ULTRASONIC CLEANERS 


New Series 600 is said to be “the 
first mass-produced line of high-ca- 
pacity production-size ultrasonic 


cleaners ... available in this country.” 
Photo shows SonBlaster Generator 
G-601 and SonBlaster NT-602 Trans- 
ducerized Tank. Price of this combi- 
nation is “about one fourth the price 
of comparable equipment available in 
the market.” Series 600 line comprises 
13 different systems made up of vari- 
ous combinations.—-Narda Ultrasonics 
Corp.,, 160 Herricks Rd., Mineola, 
Eas NY. 


TELEMETERING OSCILLATORS 


Six new voltage-controlled sub- 
carrier telemetering oscillators fea- 
ture size, weight and power require- 


ments said to be the smallest on the 
market. Model 0.22, just over 1” cube, 
draws only 25 mw; 1 v gives 7.5% 
frequency change; input is 0.5 megohm 
and output up to several volts on 
RDB channels.-—Dorsett Laboratories, 
Inc., 401 E. Boyd St., Norman, Okla. 
f re information circle 298 on inquiry card, 
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INDICATING & DIAL LIGHT 
ASSORTMENT 

New self-contained unit makes it 

possible to solve every indicating and 

dial light problem in 6-, 12-, 28-, 110- 
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a WAT 3” low pressure gauges, Individually cali- 
brated, are checked against a precision standard, 









A 6” gauge for easy readout is also avoilable.p 


and 220-v applications; comprises Pp R E S S U R E 


work bench, complete tool assortment, 


materials, power, ample drawer space M E A S U R E M E N T S 
Alden Products Co., 117 


for storage. 


N. M j t., Brockton 64, Mass. 

SAccsaithogis 7 deena WITH 

DIODE FUNCTION GENERATOR P R E C I 5 I 0 N 
New Model 100 features a punched- : 

card aecieie is es to ela ag. WaT low pressure gauges bring 0.3% 


curacy and operational flexibility ii i 
ee PS ee accuracy, rugged portability to your job 


Calibration checked and double-checked ... so you know the 
gauge is right when you record a reading. And W&T pressure 
gauges stay accurate in spite of rough handling. You can use 
them right on the job—still have laboratory accuracy. 





a moot. 6 





nm 























These gauges are in stock now. For information write Dept. A-122.48 






service: gauge pressure; differential pressure; vacuum determinations; or as compound 
sssiieliaMiain immedi “Gk dima Shiatiase pressure-vacuum gauges with zero center; accuracy: 1 part in 300; sensitivity: 1 part 
equipment,” can generate either non- in 500; minimum range: 0 to 10 inches H20; maximum range: 0 to 400 inches H20; 


linear functions of an independent in- intermediate ranges of pressure or vacuum in any pressure equivalent are also available. 
put voltage (or of any parameter 
which can be converted to a voltage) 
or non-linear functions of time by 
using either an internal or an ex- 
ternal time base. A complete library 
of non-linear functions can be created 
for future use and desired functions 
are available in seconds without need 
of adjustment or calibration. 
Electrol Inc. 9000 W. Pico Blvd., Los 
Angeles 35, Calif. 

t r , nf + 
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WALLACE & TIERNAN INCORPORATED 


















300 


LOGARITHMIC CONVERTER 


New Model 21006 Precision Log 
Converter, accessory for maker’s 256- 
channel analyzer, gives accurate 
logarithmic analog display on CR 
tube or strip-chart recorder; enables 
full range of counts from 1 to 65,- 
535 to be read out in a single record- 
ing; provides output for either stand- 
ard pen recorder or X-Y point plot- 
ter; switch-selected linear or log dis- | 
play; conversion time 80 usec per 


number.—Radiation Counter Labora- ELECTRO RUST- PROOFING 


tories, Skokie, Ill. | CORPORATION 
| 30 MAIN STREET, BELLEVILLE 9.N. J. 
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new plants and mergers 


conax 


PACKING GLANDS 


USING "SOFT" SEALANTS 


CONAX Packing Glands 


compress the “soft” seal- 
UNIVERSAL ant against any” kind of FISHER GOVERNOR CO. of Canada recently completed 


Any bore size available tube, rod or wire with the 
from 1/16" to %4** diameter following advantages :— a 12.500-sq-ft addition to its factory. 


co 2) ¢ Temperature range: : es 
—j_j+-—~ TS ODSF tos 18S05. BECKMAN INSTRUMENTS has acquired the assets of its 
SEALS WIRES “ ee wholly-owned subsidiary HELIPOT CORP. and will op- 
ores ca erate it as a division. At the same time LISTON-BECKER 
Non-destructive to : . ) ; eee 
sealed element has been integrated with the Process Instrument Division. 
Completely adjustable Manufacturing facilities of Helipot and Liston-Becker are 


SEALS THERMOCOUPLE WELLS immersion being transferred to Fullerton. 
Stainless steel 


oer THOMPSON-RAMO-WOOLDRIDGE CORP. is the new 
See oe, company resulting from the merger of THOMPSON 


ae Asbestos- PRODUCTS and its affiliate RAMO-WOOLDRIDGE 
. CORP. 


Delivery from stock 
GENERAL PRECISION EQUIPMENT CORP's president 
WRITE FOR CONAX DATA EK. A. Link announces expansion of a subsidiary, plus a 
BOOK SHOWING COM- name change. The former ASKANIA REGULATOR CO. 
PLETE LINE OF THERMO- is now GPE CONTROLS, INC. With the addition of 
COUPLE ASSEMBLIES AND certain products and technical services of three other 
PRESSURE SEALING GPE subsidiaries (Librascope, Link Aviation, and Kear- 
GLANDS. fott) the GPE Controls line will include process contro! 
‘ systems, process control computers and other data han- 
ax corporation dling equipment, components and subsystems. Principal 
con 2316 Walden Ave., Buffalo 25, N. Y. officers of GPE Controls are D. W. Smith. chairman: 
H. J. Velten, president; and G. L. Stancliff, Jr.. executive 
RES LS TE vice president. 


























VLG a PORTABLE D'ARSONVAL NIL TYPE M-12 
PRECISION 


GALVANOMETER 


MANOMETER 


@ Operable to 
150 PSI! 


@ Ranges 9-0-11 
inches water 
or mercury 


@ Sensitivity 
0.01% (0.001 in.) 


@ Precise pressure 
measurement 


IN THE AUTOMOTIVE FIELD, ? 
the Bear Manufacturing Co. of Rock — Write today for 

Island, Ill. uses Series 500 G-M Gal- — Bulletin 155 
vanometers in its new remote-read- 
ing Electric Wheel Alignment 
System (left). Whatever your own Se eR OIE, 
particular instrument field, you can 
achieve this same self-contained 
portability, ruggedness and high 
sensitivity with G-M Galvanom- 
eters. Complete catalog on request. 


LABORATORIES + INC. 


—_—- 
a 


4316 NORTH KNOX AVE., CHICAGO 41 
For more inform rcle 105 on inquiry card. 
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ROBERTSHAW-FULTON opened a one half million dol- 
lar research and development center on the West Coast 


Bok 5 ae 








to develop systems and automatic controls for air con- 
ditionjng. space heating, refrigeration, food preservation, 
etc. 
CLEVELAND PNEUMATIC INDUSTRIES has acquired 
CLAUD S. GORDON CO. and will operate it as a sub- 
sidiary. 

J. W. FECKER, INC has become U.S. representative for 
missile range equipment manufactured by CONTRAVES 
A. G. 
ESCO PRODUCTS is now occupying its new 12.000-sq-ft 
plant at Oak Ridge. N. J. 

LERMA ENGINEERING CORP. has been formed with 
headquarters in Northampton, Mass. for the manufacture 
of remote viewing instruments. borescopes. inspection 


of Switzerland. 


devices, optical systems, ete. 


BRYANT CHUCKING GRINDER CO. has reorganized 
its Bryant Gage and Spindle Division and renamed it 
the Bryant Computer Products Division. 


IT&T announced ground breaking ceremonies for a new 


30,000-sq-ft plant to house the carrier and microwave 


facilities of KELLOG SWITCHBOARD & SUPPLY CO. 














Costly 


Flow Failures 





SOLENOID VALVES 











(Quick Operating NonSticking Tight Seating \ 
These three design advantages are your assurance 
against costly flow failures. Attain dependable, accu- 
rate, automatic or remote control of liquids or gases 
with Magnatrol Valves. Installed quickly and easily 
in connection with .. . flow-meters, thermostats, float 
and time switches. Every Magnatrol Valve is deliv- 
ered to you—factory tested—guaranteed free from 
defects in material and workmanship. 

Available in normally closed or normally open models. 
ae ranges from zero up to 300 PSI. Voltages 
to e 





Catalog containing complete 
specifications mailed upon request. 





i 











VALVE Corp. 
HAWTHORNE 14 
NEW JERSEY 


ra. 











FOR TESTING FABRICS 
THAT MUST HOLD GAS 








ro 
} 












eo mie ia coal 


The Cambridge Fabric Permeameter is an accurate, rugged and 
convenient instrument for production testing of the permeability 
of fabrics which are to be inflated with Hydrogen, Helium, Carbon 
Dioxide, etc. 


The rate of permeation through the fabric is quickly determined by 
equipment utilizing the thermal conductivity method and is indi- 
cated in terms of liters per square meter per 24 hours of the 
retained gas. 


Manufacturers of fabrics for lighter-than-air Craft, Life Rafts, Life 
Jackets, Gas Masks, etc., will find this an indispensable instrument. 
Send for particulars. 


CAMBRIDGE INSTRUMENT CO., INC. 
3554 Grand Termina!, New York, N. Y. 


CAMBRIDGE 
FABRIC PERMEAMETER 


circle 108 on inquiry car 


Tre Viaal tT 


THERMAL CONTROLS AND 
THERMOMETERS 





VA . NY 
grey, 
THE BEST ¢ 


A half century of experience is back 
of every instrument we make. You get 
assured accuracy and long depend- 
able performance when you specify 
“Philadelphia.” Our specialized 
staff will be glad to discuss 
your problem in our field. 


SEND FOR CATALOG 


Shes 4 Since 1905 


PHILADELPHIA THERMOMETER CO. 


4401 N. Sixth St. © Philadelphia 40, Pa 
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Regulated High Voltage 


POWER SUPPLY 


for photo multipliers, etc. 


OLTRONIX CO. 


235 Underwood Drive, N. E. . Atlanta, Georgia 











110 


[Cy MANOMETERS 


Every Size — for Every Service 


U-Type Manometers 


®Single Cleanout 
® Single Gland-Packed 
®Double Cleanout | 


low in price 
Trouble-free 

Easy to install 
and read 


®Double Gland-Packed 
®High Pressure 


Well-Type Manometers 


®Low Well 
®Raised Well 
® Barometric Reading j 


| Stay clean 
longer 
Easy to service 


Multi-Tube Manometers 
© Multi-Well eCommon-Well 
® Special-Purpose 


FREE LITERATURE gives sizes, con- 


struction and prices. Write today! And ask for 
informative 12-page Manual on Manometers. 





KING ENGINEERING PRODUCTS include King-Gages — Manometers — Seif- 
Closing Push Valves — Pressure Transmitters — Sight Feed Bubblers — 
Overfiow Check Valves — Air-flow Snubbers 
— Sediment Traps — Moisture Indicators 


KING ENGINEERING CORP. 


Box 70 ° Ann Arbor, Mich. 
REPRESENTATIVES IN PRINCIPAL CITIES 


For more information circle 111 on inquiry card. 
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people in the news 


G. M. Muschamp O. B. Wilson W. H. Balentine 
MINNEAPOLIS-HONEYWELL's Industrial Products 
Group has announced several personnel changes, among 
them appointments of George M. Muschamp to group 
vice president-engineering: O. B. Wilson to group vice 
president-marketing: R. L. Mallory to sales manager of 
the Industrial Products Group: and J. 4. Robinson to 
sales manager of Brown Instruments division. 
THOMAS A. EDISON INDUSTRIES has made William 
H. Balentine. who is manager of the Instrument Divi- 
sion, a vice president. 

EPSCO has appointed Alfred Bergman of New York as 
special consultant for process control industry applica 
tions. 

BECKMAN & WHITLEY announces appointment of 
Vyron Baldwin as manager of its instrument division, 
BLACK, SIVALLS & BRYSON has named Charles R. 
Bootz manager of the Controls Division in Tulsa. 

U. S. RADIUM has named James H. Atherton chief engi- 


neer, 


~2= NEW 


Comar’s 


TYPE TJV FOR DC OPERATION VIDEO CONTACTS 
Engineered specially for carrying video and other high fre- 
quency currents. Unusual flexibility of design permits a 
wide range of contact spring assemblies and combinations 
to be used. Fast operate, release and transfer time. Low 
interspring and spring-to-frame capacitance. Send for details. 


fie = 
AS — 
ELECTRIC COMPANY 
3349 ADDISON ST., CHICAGO 18, ILL. 
RELAYS * SOLENOIDS * COILS * SWITCHES * HERMETIC SEALING 


rcle 192 on inquiry card. 
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E. J. Long R. H. Smitter 
CONSOLIDATED ELECTRODYNAMICS has appointed 


Everett J. Long a director of the Transducer Division. 


C. Theodore 


WAUGH ENGINEERING announces appointment of 


Reuel Hl. Smitter to general sales manager. 


LING ELECTRONICS announces election of Charles 


Theodore as vice president in charge of sales. 


SORENSEN & CO. has created a new post of manager 
of product and market planning which has been filled 


by Nathan Hl. Magida, 


NORWOOD CONTROLS has appointed C. Ronald Bach 


applications engineer, 


INTERNATIONAL RESISTANCE CO. announces ap- 
pointment of Edgar M. Corson, Jr. to sales manager, new 
products marketing. 


AMPEX announces promotion of A. A. (Al) Sroka 
to national sales manager for its Instrumentation Division. 
Robert J. Ehret was promoted to staff engineer, and 
William E, Seaman has been named senior staff engineer 
for the Advanced Video Development department of the 
Professional Products Division. 


FILTER EFFICIENCY 


ata grgnee nahi 
. iH 


AIR FILTER GAGE 


With the Dwyer Air Filter Gage you can be 
sure of maximum filter efficiency because you 
know the exact time to replace filters, every time. 
Gives a continuous, accurate check that spots 
inefficient filters, yet prevents waste through 
premature replacement. 

The Dwyer measures filter efficiency the only 
practical and economical way—via pressure 
drop. Quickly pays for itself through savings in 
replacement and service time and greater 
operating efficiency. 

Break-proof plastic construction, lifelong ac- 
curacy, simple installation, no moving parts to 
ever wear out or get out of adjustment. Ranges 
0-14", 0-1", 0-2” and 0-3” water. A complete unit 
with all necessary tubing, fittings, etc. 


Write for Bulletin C10 


F.W. DWYER MFG. CO. 


P. O. BOX 373-S © MICHIGAN CITY, INDIANA 
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five send for the 
most widely used 


, ELECTRONIC SUPPLY GUIDE 


ALLIED’S 


COMPLETE 452-PAGE 
1959 CATALOG 


1989 


CLUED RaDIG 


send for it! 


your buying guide to the world’s largest stocks of 
ELECTRONIC SUPPLIES FOR INDUSTRY 


@ Transistors & Diodes e AN Connectors 
@ Relays & Switches © Transformers 
© Receiving & Power Tubes © Racks, Cabinets, Chassis 
@ Tools & Hardware © Test Equipment 
© KNIGHT Public Address & Paging Systems 


Simplify and speed your purchasing of electronic sup- 
plies and equipment at ALLIED. We make fast, expert 
shipment from the world’s largest stocks of everything 
in Electronics. OE M prices are available on quantity pur- 
chases. Send today for your FREE 1959 ALLIED Catalog 
—the complete Buying Guide to Electronic supplies for 
Industrial and Communications use. 

One Complete Dependable Source for Everything in Electronics 


ALLIED RADIO 


% 100 N. Western Ave., Dept. 50-J8 





Chicago 80, Illinois 
send for 
FREE 


catalog 





torque mMete*t 


sSYSTEm®2 


designed 
to meet 
your 
specific 
needs 


B & F offers the only complete line of Torquometers and Indicators 
with individual models designed to satisfy specific industrial Torque 
measuring requirements. Principal of operation is basic, easily 
incorporated into rugged housings capable of continuous high speed 
industrial applications. Quality high-signal transducers provide 
accurate linear readings with negligible hysteresis in high speed 
and variable temperature operations. 

Standard models cover ranges from 0.5 in. oz. full scale through 
30,000 in. Ib. full scale. Torquometers are available with foot 
mounted housings and AND-type housings with splined shaft-ends 
for use on pump test stands and for testing engine accessories. 
These models are designed to mate with and support pumps, 
generators, starters, etc. and can be air-purged and pressurized 
for use in hazardous atmospheres. 

NEW miniature Models ‘“D” and ‘“E” cover the in. oz. and low 
in. Ib. ranges required to evaluate servo motors and other low 
inertia systems. 


~BAF instruments. Inc. _ 


/ 
3644 N. Lawrence St., Philadelphia 40, Pa. 
GArfield 5-4175 











STRAIN GAUGE CONTROL UNITS, ACCELEROMETERS 
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4," DIAL 
THERMOMETERS 


Made in 3 types to 
suit any requirements, 
Rigid stem, wall or 
flush mounted, 11 
inches of scale read- 
ing. Interchangeable 
with standard indus- 
trial separable sock- 
ets. Stem can be 
placed at any angle 
and case can be ro- 
tated to any readable 
Position, 


RECORDING 
THERMOMETERS 


Twelve inch die-cas? 
aluminum case with 
black or white wrinkle 
or satin finish. Single 
or multiple pen con- 
struction, Electric or 


spring wound clock, 


24 hour or 7 Day Rev- 
olution, 
mor and bulb of stain- 


less steel. Ranges —40 
+950°F or Equivalent 


in *C, 





eeeeeoeeeoegrve 


INDUSTRIAL 
THERMOMETERS 


Red-Reading Mercury 
—Extruded brass case 
— chrome finish. 
Ranges —40 + 950°F 
or Equivalent in °C. 


eeeveveeeeoeoeeee 


RED-READING 
MERCURY 
LABORATORY 
THERMOMETERS 


Thoroughly annealed 
for permanent accu- 
racy. Complete line 
A.S.T.M. and fractional 
division types. 


Write For Catalog Informatior 


PALMER 


THERMOMETERS, INC. 


(@raratalaleli yun ©) al 


cle 1916 on in 


Instruments & Automation 
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AUTOMATION 


REMOTE CONTROL. &-pave catalog 
deseribes Crown Hydra-Trol remote 
controls, and typical applications of 
these manual hydraulic positioning 
devices..-Crown Controls Div., Tri- 
mount Instrument Co., 3119 W. Lake 
St., Chicago 12, III. 

t 302 


PROCESS CONTROL. }-paxe bulletin 
describes Quantrol, an x-ray fluores- 
cence analyzer for quantitative deter 
minations in continuous-stream = con- 
trol..-Applied Research Laboratories, 
Inc., P. O. Box 1710, Glendale 5, 
Calif. 
303 


PROCESS AUTOMATION. ‘2-pave 
Bulletin 101 describes the Abbey- 
Matic System, termed the “missing 
link’ to complete process automation. 

Abbey Automation, Inc., 
37-10 4&th Long Island City 1, 
Nie Ne 


Process 


Ave., 
304 


BULK HANDLING AUTOMATION, Sev- 
eral 4-page bulletins deal with auto- 
matic batch control equipment and 
maker’s Robac telephone-type dial 
control systems.—Hardy Electro- 
Matic Corp., Div. of Hardy Scales 
Co., 5701 Atlantic Blvd., Maywood, 
Calif. 
For 305 


SURGE CONTROL, 4-page Bulletin V- 
1007 describes Compressor Surge Con- 
trol Systems used in the aeronautical 
test facility field-—CDC Control Serv- 
ices, Inc., 400 South Warminster Rd., 
Hatboro, Penna. 


SPOT WELDER CONTROL, 4-page 
Bulletin 10-613 describes counting- 
tube type precision control for tri- 
phase electric resistance spot welders 
with power supply operating from 
230 to 460 v, 60 eps, 3-phase.—The 
Taylor-Winfield Corp., Warren, Ohio 
nformatior 307 


WASTES TREATMENT, 4-page Appli- 
cation Engineering Data Sheet D-58-1 
describes continuous cyanide and 
chrome wastes treatment systems. 
Contains schematic flow diagrams. 
Milton Roy Co., 1300 E, Mermaid 
Lane, Philadelphia 18, Pa. 
re informat 308 


. 


MOTORS 
PLANETARY MOTOR-DRIVES for 


variable transformers are subject of 
2-page Bulletin SE-L2585.—Superior 
Electric Co., Bristol, Conn. 

For more informatior 309 


er, Catalog 5721, contains 7 tabled sec- 
tions; D-C; A-C, 60ceps; A-C 400 
cps; Motor Generator Sets; Gear Mo 
tors; Fans & Blowers; and Electron 
ivs.-Western Gear Corp., Electro 
Products Div., 132 W. Colorado St., 
Pacadena, Calif. 


ROTARY EQUIPMENT, 120-page bind- 
g 572 


310 
VALVES 


GONTROL VALVES. Digest 
Catalog 58 with technical “Introduce 
tion to Air,” covers air, solenoid, 
manuel, cam and auxiliary valves. 
Ross Operating Valve Co., 120 EF 
Goldengate Ave., Detroit 3, Mich. 

f : 311 


20-page 


HIGH-PRESSURE VALVES. &-pave 
Sulletin 658 describes integrated line 
of bench-scale research equipment, 
specially designed for preliminary or 
exploratory studies in the laboratory. 
Built for pressure up to 5000) psi: 
includes valves, fittings, reactors, 
autoclaves and auxiliary equipment. 
Autoclave Engineers, Ine. 2056 W. 
22nd St., Erie, Pa. 
312 


HIGH-VACUUM VALVES, 2-pave Data 
Sheet VG-4 and Catalog Sheet VG-5 
detail unique features of high-vacuum 
gate valves used in nuclear and weap 
ons development and space technolo- 
gy.-Vacuum Research Co., 420 Mar- 
ket St., San Francisco 11, Calif. 
t 313 


SOLENOID VALVES, 4-paye Bulletin 
500 C includes pictures and descrip- 
tion of basic types of solenoid valves, 
covering a wide range of operating 
conditions.—J. D. Gould Co., 4707 
Massachusetts Ave., Indianapolis 18, 
Ind. 
f 314 


Bulletin P 


RELIEF VALVES. 


33 covers recently expanded line of 


4-paye 


230 and 240° Series 
Valves for hot water space heating 
boilers.—MecDonnell & Miller, Ine., 
3500 N. Spaulding Ave., Chicago 18, 
Ill. 


t 


Safety Relief 


315 


PRECISION VALVE SYSTEM. 4-pave 
Bulletin 682 on precision measuring 
valve systems helps solve problems in 
dispensing measured quantities of 
fluid and semi-fluid materials.—-Lin 
coln Engineering Co., 5703-31 Natu 
ral Bridge Ave., St. Louis 20; Mo. 

re infor » 316 


SERVO VALVES, 4-page_ Bulletin 
5801 provides basic design and per 
formance data on high-fidelity servo 
valves.—Peseo Products Div., Borg 
Warner Corp., 24700 N. Miles Rd., 
Bedford, Ohio 


F ¢ 


317 


TEMPERATURE 


WALL THERMOCOUPLES, 24-paze 
Bulletin EDS-45 describes applica- 
tions, advantages, and materials of 
construction of “Ceramo” Furnace 
Tube Wall Thermocouples.—Thermo 
Electric Co., Inc., Saddle Brook, N. J. 
For ¢ natior r 318 on inquiry yd 





SPEED SENSITIVE 


SWITCH GOVERNORS 


Adjustable within a 
speed range while 
running 





1 Sucteh 
W]e) 3:49.44) 
OR 2 Suctehes 
OVERSPEED UNDERSPEED 23 SucreLeg 
All *STANDARD* AND UNDERSPEED, 


Speed Sensitive Mnaihadabamnl bit TT de)P is 


Switches can be furnished to TRIP ot any INN 1D) 
speed between 500 and 6000 RPM. On spe- 

cial order higher or lower speed operation OVERSPEED 
can be supplied. Also special body styles, 

mounting pads, drives, terminal connectors and caps are available. - 


Write for Bulletin 504 for further information 


SYNCHRO-START PRODUCTS 


Since 1932 


8151 NORTH RIDGEWAY AVENUE = SKOKIE, ILLINOIS 


indieaiton cud count? 


@ Fastest possible copy set-up . | "i 
@ Greatest ease and speed of adjustments 1 i tt a ; q 
@ Cutter grinders, rotary tables, master letters, compound i a a - 
slides, name plate blanks and all required accessories +3 
MODEL D2 HEAVY-DUTY Z ~ 





@ Spindle speeds up to 26,000 rpm to engrave or for ma- 
chining modern materials 


2-DIMENSIONAL 
Gtinetidtiinin eee ited The only cold-cathode glow trans- 


precise for depth of cut : 4 f fer counting tube WITH OVER 10 
@ Vertical adjustment of  @ Ball bearing construction ‘2 ' YEARS OF SERVICE RELIABILITY 
copy table automatic throughout — super pre- AND PERFORMANCE. Simple cif- 
with Pantograph cision ball bearings in cuitry Electronic speed and ac- 
@ Unobstructed on three spindle curacy up to 20,000 counts/sec 
sides to take large work = @ Ratios 2 to 1 to infinity ‘ j Pee P 
— master copy area For counting, sorting, program- 

26"x 10" ming, unit flow, packaging and 
many other applications. Continu- 
ous visual reference to total count. 
2. OR 3-DIMENSIONAL For detailed information, request 


Technical D h C4001. 
@ 40 pounds of unbeatable speed and @ One copy carrier (supplied) accepts echnical Data Sheet | 1 
accuracy at a reasonable price all master sizes *Trademark 


@ Vertical range over 10 
inches 





MODEL 106 PORTABLE BENCH MODEL- 


@ Perfect for all machining applications | @ Height of pantograph and position of 
within its range cutter are continuously adjustable 


@ Bali bearing spindie has three speeds © @ Work up to 10” by any width 
up to 14,000 rpm 


@ Taper shank cutters 
@ 5 positive, accurate pantograph ratios Baird -Atom ic, ime. 


—_ GREEN INSTRUMENT Cco., INC. 33 UNIVERSITY RD., CAMBRIDGE 38, MASS. 
383 Putnam Avenue Cambridge, Mass. 


For more informa e 198 on inquiry card For more information circle 1919 on inquiry card. 
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Here’s information you'll want NEW LITERATURE 


THERMOWELLS. Data sheet 4582 on 


Weld-in ‘‘hermowells for the power 


precision and process industries shows typical 
installations of weld-in wells for ther 
ome mocouples, resistance bulbs, bi-metal- 
e q lic thermometers, and mercury ther 

PeADE MARE iImers é' ye 
mometers.—Trinity Equipment Corp., 


. ; Cortland, N. Ms 
Accurate, reliable, versatile Elapsed P capes 0 sid el. ty ke ial 


Time Indicators. Synch 
i icators. Synchronous CRYOGENIC REFRIGERATOR. 4- page 


motor drive, manual or electric Folder F-1059A describes LNR-25B 
zero reset. Electric clutch controlled Liquid Nitrogen Refrigerator. Linde 
by manual or automatic switch Co., Div. of Union Carbide Corp., 30 
‘ E. 42nd t.. salad York 27, N.Y. 
or output of electronic tubes. 320 


Units available for flush panel TEMPERATURE CONTROLLERS 
mounting or portable use. page Bulletin 4-58-TM describes and 
specifies Model T-157M indicating, 
Scale proportioning temperature controller 
Divisions | Totalizes| Accuracy series.-Electronic Processes Corp. of 
oo 2190 Folsom St., San Francisco 
6000 sec.| <b. , 10, Calif. 


unin) ee it 
Son? oe oe PYROMETER SUPPLIES, 16-paxe ca 
— = . alog, Industrial Edition &, illustrate 
1000 sec.) +. . and describes precision-matched py- 
rometers and thermocouples which can 
a EES Pe BS be used interchangeably with any 
100 sec. | 60 sec. + .01 sec. make of pyrometer or thermocouple 
1/1000 sec.| .360 sec. | +-.001 sec. thermometer.—Raymond F. McHugh 


REQUEST BULLETIN NO. 198 : & Son, Box 6025, Phila. 14, Pa. 
MST-500 | 1/1000 sec. | 30 sec. +.002 sec. P » 322 


THE STANDARD ELECTRIC TIME COMPANY MAGNESIA INSULATION, 4-page Cat 


alog Section 4 describes applications 
of Swaged MgO insulated wire: ther 
mocouples and pressure probes used 
TMM ad Sea deg in jet engines, catalytic reactor ther 
: pa mocouple assembly, probe actuators, 
etc.—Aero Research Instrument Co., 


~ Pay Starts When the Whistle Blows Cee eee 
How About: Production: ? : FLOW, LEVEL, PUMPS 


PLASTIC FLOW TUBE. Lightweight, 
low cost, corrosion-resistant insert 
plastic Dall Flow Tube, DFT-PI, is 
subject of 4-page Bulletin 115-RI. 

Builders-Providence, Inc., 345 Harris 


Ask for Ave. he rowieiel nee 9, RoI 


Bulletins _ Signa 
MAGNETIC FLOWMETER, utilizing 
Nos. 236A principle of electromagnetic induction 
so to produce an a-c signal, which is di- 
and 856 . rectly proportional to flow rate, is 
on described in new 4-page Bulletin 
10D1416.—Fischer & Porter Co., 787 
Jacksonville Rd., Hatboro, Penna. 
For more information circle 325 











321 











1000 min.} 10 min. +.0002 min 























89 LOGAN STREET @ SPRINGFIELD, MASSACHUSETTS 


One department in a large plant took 40 minutes to reach production GRAVIMETRIC FEEDERS. ‘-pave 
in the morning (left). Another took only 4 minutes. No one knew about Technical Publication TP-3-M de 
the loss until it was measured. A complete survey took 3 years and scribes Merchen Scale Feeder with 


saved $235,000 a year. variable speed drive for small quanti 
ties of chemicals for water and waste 


Not all of this time was the fault of the employees. Systematizing wentanent, ot presess.—Wallacs & 
delivery of tools and stock, adjustments in production routine all Tiernan Inc., 25 Main St., Belleville 
helped. After Graphic Instruments pointed the way. Let us show you ae J. 
how to operate more efficiently too. F 


‘ . ns LIQUID-LEVEL CONTROLS, 16-page 
The Meter With a Record’’ For Over 50 Years Bulletin PF571 contains specifica- 
tions, descriptive data, charts and di- 


Th e E S TE R L | N E * A N G U S Co m pa ny, In C. mensions of two types of liquid-level 


Pioneers in the Manufacture of Graphic Instruments controls, electronic and electromag- 
netic.—Photoswitch Div., Electronics 
Dept. G, P. O. Box 596, INDIANAPOLIS 6, INDIANA Corp. of America, One Memorial Dr., 
Cambridge, Mass. 
r re formatior 327 o 


326 on inquiry card 


For more information circle 12% on inquir 
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POSITIVE-DISPLACEMENT PUMPS. 
12-page Catalog 100, contains basic 
information on internal gear pumps, 
sliding-vane pumps and spur external 
gear pumps; also fluid motors and re- 
lief valves.—Tuthill Pump Co., 939 
E. 95th St., Chicago 19; 

For formation 328 


MERCURY-VAPOR ILLUMINATOR fo: 
boiler water gages is described and 
illustrated in 2-page New Data Unit 
336,.—Jerguson Gage & Valve Co., 80 
Adams St., Burlington, Mass. 
ntormatior 329 


TIME, SPEED 
DC TACHOMETER GENERATORS. !2- 


page engineering report describes test 
procedures and test equipment used 
in determining the stability, linearity 
and other characteristics of d-c tach- 
ometer generators._-Servo-Tek Prod- 
ucts Co., 1086 Goffle Rd., Hawthorne, 
N: J. 
330 


TIME DELAY TIMERS, 4-page Bulletin 
300) describes seven series of syn- 
chronous-motor driven time delay 
timers with automatic reset.-Indus- 
trial Timer Corp., 1407 McCarter 
Highway, Newark 4, N. J. 

formatior 331 


TORQUE VS. RPM CHART, Chart, 
tabulates oz in torque vs RPM at 
stated hp.—John Oster Mfg. Co., 
Avionic Div., One Main St., Racine, 
Wis. 
f 332 


TIMERS. 2-page Bulletin 164 describes 
5810-6010 series Range Timers.—-The 
Lux Clock Mfg. Co., Inc., 95 Johnson 
St., Waterbury 20, Conn. 
e inf 333 


MINIATURE REPEAT-CYCLE DIAL. 4- 
page Bulletin N-80 describes mini- 
ature Atcotrol Duo-Set repeat cycle 
dial timer which controls two inde- 
pendently adjusted load circuits for 
on-off cycling.—Automatic Timing & 
Controls, Ine., Dept. 202, King of 
Prussia, Penna. 
F f t 334 


Ey PRESSURE. FORCE, 
SEY WEIGHT 


WEIGHT INDICATORS. 4-page Bro- 
chure 658-B24, covers 18” Visual- 
Dial Indicator which can be remotely 
located and panel mounted; and 
Visual Numerical Indicator for desk 
use.—Streeter-Amet Co., Grayslake, 
Ill. 
For re intormatior e 335 or Juiry ard 


PRESSURE/TEMPERATURE REGULA- 
TOR. 2-page bulletin contains infor- 
mation and diagrams on Model 
MR1000 Master Regulator for con- 
trolling pressure or temperature of 
boilers by adjusting fuel and air in- 
put, or gas or liquid pressure (or tem 
perature) in process systems.-—Opti 
mum Control Corp., 29380 Woodhill 
Rd., Cleveland 4, Ohio 

For more information circle 336 on inquiry card. 
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“gave SPACE... 
and WEIGHT with ~:.._ 


™*:,. W. HAYDON COMPANY'S. 


Unique Line ~ <a 


‘4. * 




























TINY! 





ZA” weuasis SUB-MINIATURE ~*~ ry ounce Bes 
TIME DELAY RELAYS petits 





' 









Te ee 
A. YVIRIAYDON Company 


| 224 | NORTH ELM STREET, WATERBURY 20 CONNECTICUT 


Design ond Monufacture of Electro-Mechanical Timing Devices 




























MECHANICAL 
DIFFERENTIAL 
TRANSMISSIONS: 


e Infinitely wide adjustable speed range ¢ 200% Torque 
at Either Zero or Max. RPM ¢ Smoothly Adjustable from 
Zero Speed ¢ Positive Drive in Either Direction 










Designed and built by Stratos, these mechanical differential, 
transmissions are infinitely adjustable from zero to full speed 
by simple handwheel control. 

Most applications can be met by one of the wide line of standard 
units. These have maximum output speeds ranging from 100 max. 
rpm to 7.000 max. rpm. All cover the speed range from Zero to their 
respective maximum. Power capacities from 1 to 20 horsepower. 
For complete information, capacity charts and output speeds 
(including Differential Draw and Electrical Differential types), 
write to: . 


STRATOS 7 
Industrial Products Branch 
# 42, Route 109, 
West Babylon, N. Y. 
Other Products: Turbo * "4 


Expanders & Compressors, 
Pneumatic Pressure Regulators 
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digital clock 


The General Automation Model 
DC-100 Digital Clock provides "time of 
day" in digital form for data logging 
applications. The clock maintains time 
on a 24-hour schedule for recording in 
straight numeric systems with conven- 
tional printers. By means of decimal 
contact closures, time is digitized in 
hours, minutes and seconds. "Time" is 
also continuously displayed by means 
of an illuminated inline readout. 


GENERAL G) AUTOMATION 


P. O. Box 1531 
701 WEST BROADWAY, GLENDALE 4, CALIF. »* CHapman 5-2630 


PARALLEL ELECTRICAL 
READOUT 


VISUAL IN-LINE READOUT 


INTERNAL PRINTER PULSE 
GENERATOR 


24-HOUR CLOCK FOR 
DATA PROCESSING 


STANDARD RACK MOUNT 


TIME TO THE NEAREST 
SECOND 











cine 





LAMINATED & SOLID GLASS 


FILTERS 


INDUSTRIAL © SCIENTIFIC 
* PHOTOGRAPHIC 


PRECISION OPTICS 


WINDOWS * PRISMS 
* WEDGES 





SPECIALIZED 
GLASS 


VYCOR * PYREX * QUARTZ 





PRECISION 
HOLE DRILLING 


TOLERANCES TO .0001" 


PRECISION EDGING 
SAWING, MACHINING 
ON ALL TYPES OF GLASS 

& CERAMICS 





PRECISION 


OPTICAL MACHINING 


METAL LENS MOUNTS 
* BARRELS + EYEPIECES 





Write for 
Filter 
Transmission 
Curve 
Catalog. 





ayer, TIFFEN MARKETING CO. 


=. INDUSTRIAL DIVISION 
aD sane St.,Rosiyn Heights, L.1.,N.Y. 





e 124 on inquiry 


For more information circ 


123 


[Elvice - 


ENVIRONMENTAL. 


TEST 


CHAMBERS 


COOLING SYSTEMS 
Dry Ice © Liquid CO2 © Two Stage 22 Freon 
Cascade 22 and 13 Freon 
CHAMBERS AND CHESTS FOR: 


Low Temperature © High Temperature © Altitude 
Humidity © Sand and Dust © Rain and Sunshine 
Salt Spray ¢ Fungus ¢ Vacuum Ovens 
Plastic Bell Jars ¢ Liquid Cold and Hot Baths 
Test Chambers For Vibration Equipment 
Walk-in Rooms ¢ Air Dryers © Liquid Chillers 


> 


MS 


i 
WRITE FOR aoe 


CATALOG =" 


International Test Equipment Mfg. Co., Inc 


P.O. BOX.191 e PORT WASHINGTON, NY 


For more information circle 93 on inquiry card. 
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NEW LITERATURE 





RING DYNAMOMETERS,. 4-page Bulle- 
tin 160 discusses construction, appli- 
cation and operation of ring dyna- 
mometers.—Morehouse Machine Co., 
1742 Sixth Ave., York, Penna. 

f f f 337 


PROXIMITY PICKUP, 2-page Sheet 
1164 describes PT3-1 Promixity 
Transducer for use with Dynagage to 
measure small mechanical displace- 
ments (such as strains troque, pres- 
sure, or vibration) over frequency 
range from 0 to 20,000 eps.—Photocon 
Research Products, 421 N. Altadena 
Dr.; Pasadena, Calif. 
For formatior » 338 


TANK WEIGHING SYSTEM, 14-page 
Bulletin 581 covers hydraulic weigh- 
ing system.—The A. H. Emery Co., 
New Canaan, Conn. 
nformation circle 339 


AIR 
AIR SAMPLER, 2-page Bulletin N-31 


details high-volume airborne particu- 
late sampler HAS-4 which collects 
and measures radioactive or non- 
radioactive dusts, chemicals, and other 
pollutants. from atomic plants, re- 
actors, bomb tests, incinerators, iso- 
tope labs, manufacturing plants, min- 
ing operations, etc.—Nucleonic Corp. 
of America, 196 Degraw St., Brooklyn 
SL. Ns &. 
F f e 340 


BLOWERS AND FANS. 8-page catalog 
describes miniature axial and = cen- 
trifugal blowers and fans for elec- 
tronic cooling, ventilating, and ex- 
hausting.—Globe Industries, Ince., 
1784 Stanley Ave., Dayton 4, Ohio. 
re int > 341 ry ca 


AIRBORNE PARTICLE SAMPLER for 
use with vacuum systems and aspira- 
tors is described in 2-page Bulletin 
No. A-100.—Palo Laboratory Sup- 
plies, Inc., 81 Reade St., New York 7, 
Now. 


e 342 


ANALYTICAL, 
LABORATORY 


MASS SPECTROMETERS, for process 
monitoring of gaseous or liquid 
streams are subjects of 2 bulletins: 
16-page 1824C describes Types 21-610 
and 21-620; 8-page 1834A is on Type 
21-611.—Consolidated Electrodynam- 
ics Corp., 300 N. Sierra Madre Villa, 
Pasadena, Calif. 

f ai tint accen APC 


e 343 


PLASTIC LABWARE. 24-page Catalog 
658 contains descriptions, illustrations 
and prices of bottles, dispensers, tub- 
ing, sheeting, etc.—Bel-Art Products, 
4917 Murphy Place, West New York, 
N. J. 


For more information e 344 on inquiry card, 








LABWARE, &87&-page catalog, 12th 
Edition, contains ample information 
on laboratory equipment and appa- 
ratus. Includes new sections on 
chromatography and nuclear radi- 
ation; centrifuges, clinical-testing, 
electrical-testing, petroleum-testing 
equipment, distillation equipment, 
polyethylene ware, etc.—Request on 
business letterhead.—Emil Greiner 
Co., Dept. 1550, 20-26 N. Moore St., 
New York ite Nee. 

For mor 345 


DISSOLVED-OXYGEN ANALYZER. 4- 
page Bulletin 0-4014 describes Model 
70 for continuous automatic analysis 
of dissolved oxygen in high-purity 
water.—Beckman/ Process Instru- 
ment Div., Fullerton, Calif. 

tior 346 


LAB EQUIPMENT. 200-page Catalog 
158 illustrates and describes electric 
ovens, furnaces, baths, environmental 
cabinets, related temperature control 
equipment, and accessories. Contains 
16-page comprehensive Technical 
Section.—Blue M. Electric Co., 138th 
& Chatham St., Blue Island, Ill. 

f e inf tlor » 347 oF y 


OPTICAL 
PHOTOGRAPHIC EQUIPMENT. 124- 


page Catalog 558-R contains photo 
supplies from cameras, enlargers, tri- 
pods, exposuremeters, to finishing 
equipment, lenses, etc.—Burke & 
James, Inc., 321 South Wabash Ave., 
Chicago 4, Ill. 
For more informat 348 


Hen SPEED PRINT HEAD, Bulletin 
HH-389 describes Hi-Speed Head for 
continuous black and white printing 
at 200 ft/min.—Fish-Schurman Corp., 
70 Portman Rd., New Rochelle, N. Y. 

ee © 349 o- Rea eee 


COORDINATE COMPARATOR, 2-page 
Bulletin 202-58 describes Coordinate 
Plate & Film Comparator.—Gaertner 
Scientific Corp., 1201 Wrightwood 
Ave., Chicago 14, Ill. 
f g Of ee are - 350 


DATA HANDLING 
INFORMATION SYSTEMS, 8-page Bul- 


letin E72-1 describes field measure- 
ments of process variables, as re- 
ceived and displayed in digital form 
by Metrotype Information Systems.— 
Bailey Meter Co., 1050 Ivanhoe Rd., 
Cleveland 10, Ohio 

For more informatior rcle 351 


DATA PRESERVERS. 6-page Data 
Sheet 104 gives comparative test data, 
illustrations, description, and prices 
on tape data preservers (containers) 
to protect recordings from disturb- 
ing magnetic fields —Magnetic Shield 
Div., Perfection Mica Co., 1322 No. 
Elston Ave., Chicago 22, III. 

For rr ore nforrr at n f € 352 n Jury 7 


AN-DIG CONVERTERS,—8-page tech- 
nical brochure starts with elementary 
text on digital systems and describes 
maker’s direct-drive analog-to-digital 
code converters..-Kearfott Co. Ine., 
se bap Ave., Clifton, N. J. 
nformation circle 353 on inquiry card 





New Designs 
in Motors from 




















TYPE R-29 MOTOR 
2%" Diameter 


This motor is an ideal power source 
for recording instruments, timers, 
medical instruments, office equip- 
ment, blowers, tape recorders, com- 
munications equipment, etc. It is 
available in both 2-pole and 4-pole 
design, each in three stacking lengths. 
Type R-29 is a permanent split 
capacitor type available as an in- 
duction or synchronous motor. H.P. 
of various models ranges from 1/75 
to 1/30. Construction features are 
indicated below. 






















Many Standard 
Mountings 
Available 








Class “A” Insulation for 
High Dielectric Strength 
ond High Temperature 
Applications. 











Heavy Formex Heavy Stator End Rings. 
Windings. 





















Rugged, Precision- 
Machined Die-Cast 
End Cops for Flange, 
Base, Sub-Base, Resil- 





True Air Circula- 
tion System for 
Maximum Heat 






































































































Dissipation. 
ientor Stud Mounting. 
Y Ample Width Flat. 
Si 
| 
| 
7 4 A 
g = ee 
Pre-loaded 7 
Bearings. Sih , wa SS j Husky, Sealed and 
Shielded Ball Bearings. 
Special Bearing Locking 















Fan Blades Integrally Aluminum Die Plate Reduces End Play 
Die-Cast with Rotor. Cast Rotor to that of the Bearing 
Dynomically only, (Avoilable on Ample Clearance for Coil 






Special Order). End Wire. 





Balanced, 


















Sales — Service Representatives in Principal 





For more information, write, 
or use Readers’ Service Card. Cities throughout the World 


HOLTZER-CABOT MOTOR DIVISION 
NATIONAL PNEUMATIC CO., INC. 


125 Amory Street, Boston, Massachusetts 


Designers and manufacturers of mechanical, pneumatic, hydraulic, 
electric and electronic Mipeonnaeie and systems 

circle 125 on inquiry card. 
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HIGH ALTITUDE NEW LITERATURE 


INTEGRATORS. 6-page Catalog M11-1 
contains description, pictures and 
specs of (1) linear, and (2) square- 
root. integrators for strip-chart re- 





corders and other low-force devices. 

CONTROL INSTRUMENTS Librascope, Inc., 808 Western Ave., 
require MAXIMUM Performance Glendale, Calif. 
MINIMUM Size - Weight - Power Drain e intormatior 354 
DIG:TAL MODULES, 4-page Supple- 
ment A to Catalog M-2 describes Shift 
Flip-Flop, Model SF-101, and Plug- 
Brailsford If You Have A boards Model PB-101.—Computet 
AGC Timers Timing Problem Control Co., Inc., 92 Broad St., Welles 
Are Unmatched i €% 3 Where Size, bey 57, Mass. a 
In These Basic Mass and Power 
Requirements Drain Are Critical DIGITAL BUILDING BLOCKS, 4-pave 


Read These General Product Summary 658 con 
tains illustrations and descriptions of 


transistorized circuits, vacuum-tube 

Medel AOS ¢ circuits, and other plug-in building 

3 blocks for digital systems engineer 

SPECIFICATIONS : ing.— Engineered Electronics Co., 506 


Speed regulation—+1.0% at 50% voltage shift E. First St., Santa Ana, Calif. 


Number of decks—1-4 e 
For it 356 


Size—174" x 2'4’’—depth depends on number of decks 


Segments per deck—-2-8 for stock units. 
i LANGUAGE TRANSLATOR, 4-paxe 


Special commutators to order for a nominal tool charge. ; 
Shorting or non-shorting contact e Power input—.008 Amp. at 6 VDC brochure describes Model ZA-100 
Computer Language Translator. 


WRITE FOR LITERATURE Electronic Engineering Co. of Calif., 


BRAILSFORD & co INC 1601 E. Chestnut St., Santa Ana, 
vd ad Calif. 
670 MILTON ROAD e RYE, N.Y. , os 


ENGINEERING DEVELOPMENT MANUFACTURING RECORDERS 
i Anns i RRA SEORO 
SUB FRACTIONAL WATT D.C. MOTORS SIGNALLING SYSTEM COMPONENT 


X-Y RECORDERS, 42-paxe Catalog-D 


contains bulletins on 9 types x-y re- 
corders, card translators, keyboards, 


HARDNESS TESTING : printers, logarithmic converters, volt- 
y meters, etc.—F. L. Moseley Co., 409 

DON T DROP 2 N. Fair Oaks Ave., Pasadena, Calif. 

F t 358 r ’ 


SCLEROSCOPE «\ivfedion 


con eee THAT OSCILLOGRAPH, 4-page bulletin de 
THE HARDNESS scribes portable 2-channel oscillo- 
OF METALS. SCREW! 1 graph package (Mark II) complete 

with built-in amplifiers.—Brush In 
PIONEER AMER- 7 struments, 3405 Perkins Ave., Cleve 
land 14, Ohio 


iCAN HARDNESS 
359 


STANDARD. ° ° 
OVER 40,000 Hold it with RECORDERS, l6-page Bulletin 6821 
covers portable and switchboard mod- 


IN USE. an H. J. a els, type CF Inkless ae Gen 


eral Electric Co., Schenectady 5, N. Y. 


DUROMETER Screw-holding | formatior 360 
FOR TESTING i RECORDER/REPR , 16-page 
Driver } :R/REP oBUcER, %-r» axe 


Catalog covers 


THE HARDNESS ea 
tures of modular Magnetic Tape Re- 

OF RUBBER & corder/ Reproducer FR-100A.—Ampex 
i Div., 934 


RUBBER-LIKE ize Corp., Instrumentation 
eee Charter St., Redwood City, Calif. 
MATERIALS andl ea ee 


(ASTM D676) ~_ 
(ASTM D1484) se MONITORS 


ELECTRIC MONITOR, 2-page Bulletin 
N 4.010 covers electric monitoring sys- 

SHORE INSTRUME T The H J J tem which detects conditions of volt- 
adJadea P age, frequency, and phase in any 

& MFG. Co., INC. COMPANY : power source, and is capable of oper- 
ating switches, alarms, ete. in re- 

90-35 VAN WYCK EXP. 968 Marlow Drive © Oakland 5, California sponse to these variations.—Electric 
0 Mariow Urive ° VaKiand v, Lalilo Regulator Corp., Pearl St., Norwalk, 


JAMAICA 35, N. Y. Conn 








362 
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TEMPERATURE SAFEGUARD. 8-page 
Bulletin 2002 describes Pyrotac, an 
excess-temperature protective device 
to sound an alarm and/or shut down 
upon reaching maximum safe temper- 
ature.—lIllinois Testing Labs., Ine., 
420 N. La Salle St., Chicago 10, Ill. 
formatior 363 on inaviry 


PROXIMITY CONTROL, 4-page bulle- 
tin describes high- and low-level, fail 
safe Proximity Control which can be 
non-conductive liquids, 
and free flowing granu- 
Electronics Div., Tri- 


used with 
semi-solids, 
lar materials. 


mount Instrument Co., 3119 West 
Lake St., Chicago 12, Il. 
4 364 

4-page catalog sheet 


ITV SYSTEM. 
covers ITV system, Model PD-250, 
comprising Viewfinder Camera, port- 
able Camera Control Unit, studio- 
type Control Console, and accessor- 
ies.-General Precision Laboratory 
Inc., 63 Bedford Rd., Pleasantville, 
Nee 

; nformat rele 365 

ITV CAMERA ENCLOSURES. 2-pace 
catalog sheet illustrates weatherproof 
and dustproof enclosures for ITV 
cameras.—Dage Television Div., 
Thompson Produets, Inc., West Tenth 
St., Michigan City, Ind. 
f f t 366 


CC TELEVISION. 12-page Bulletin 
2239 describes and illustrates ITV 
equipment with case histories of suc- 
cessful operations.—Diamond Power 
Specialty Corp., Electronics Div., Box 
115, Lancaster, Ohio 
f t 367 


TESTING, 
PHYSICAL TESTING. 4-page bulletin 


describes operating theory, opera- 
components of High-Rate 
625B.—Allegany  In- 
1091 Wills Mt., 


tion, and 
Tester, Model 
strument Co., Ine., 
Cumberland, Md. 

f f ' 368 y 


ENVIRONMENTAL TEST INSTRUMEN- 
TATION, 4-page Bulletin W 1831 cov- 
ers indicating, recording, program- 
ming, and controlling instruments for 
environmental tests; also for temper- 
ature, humidity, altitude, pressure, 
flow, and other variables.—The Bris- 
tol Co., Waterbury 20, Conn. 

‘ r nfarr + nr 369 n na 


TRANSFER FUNCTION ANALYZER. &- 
page bulletin describes British-made 
analyzer for networks, servomecha- 
nisms, automatic process control 
equipment, etc.—Solartron, Inc., East- 
ern Div., 40 Haddon Ave., Camden 3, 


f na. tndarenlins 370 ‘ ry - 
ENVIRONMENTS TESTS, 6-page Bulle- 


tin 59 describes and illustrates en- 
vironmental test equipment for alti- 
tude, humidity, fungus, salt spray, 
rain and sunshine, ete. Contains tables 
on relative humidity, altitude/pres- 


sure, and temperature conversion. 
Standard Cabinet Co., 56 Washing- 
ton Ave., Carlstadt, N. J. 
re information circle 371 








That’s all it takes now, with this Chatillon Running Torque 
Tester and Dynamometer. This specific model was designed for 
a manufacturer of fractional H.P. motors who wanted to be 
able to test them coming off the production line at the rate of 
one every nine seconds— using only one operator. 


Ten different models of Running Torque Testers and Dyna- 
mometers of varying capacities are available—engineered and 
designed for precision accuracy to fit your individual fractional 


H.P. testing needs, 


Fee 
1, Perera ener 











865 CLIFF STREET, NEW VORK, N. Y. 


Manufacturers of Scales, 
Force Measuring Instruments and 
Precision Springs Since 1835 


For more information 





Features of Chatillon Running 
Torque Testers and Dynamometers 
for testing fractional H.P. motors: 
RANGES 1” ounce to 320” Ibs. 
CAPACITIES Up to 10,000 RPM. 
POWER DISSIPATION 

Continuous OFHP to .2HP 

1, hour OFHP to 4HP 

15 minutes -16HP to HP 
TORQUE ACCURACY 

4 or ' of 19% of full lead de- 

pending on capacities. 
TACHOMETER ACCURACY: 

1% of full seale. 
THERMOSTATICALLY protected 

against overheating 
INTERCHANGEABLE SPRINGS 

of Chatillon Iso-Elastie tempera- 

ture-compensated material. 


WRITE for Chatillon’s illustrated brochure No. 711-B and let us 
recommend for your specific applications, 


Fe ws sees ee sees sees 


John Chatillon & Sons 
85 Ch ‘Se.:Ni ¥uIN. ¥: 


Dear Sirs: Please send me a copy of your 
illustrated brochure No. 711-B. 


Name & Title: 
Co. Name 


Co. Address 
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Complete Range Of 


Thermocouple Assemblies 


With T-E's thermocouple assemblies you get: (1) choice of an extremely wide 
variety; (2) carefully pre-tested quality; 
number for a complete thermocouple assembly. 


Thermocouples — w 
sensitive in performance. 


Alumel, 


of sizes and lengths. 


Thermowells 


all applications. 


@SSSVAVUVURAAT AR RaReeETEReeisenaanceas 


GAERTNER COORDINATE 
CATHETOMETER 


Range 18” x18” 
working distance 
9” to Infinity. 
Reads to 0.001”. 
Protractor ocular 
reads to 3 min. 
of arc. Erect 
Image 


M1238-1818 


Makes coordinate measurements 
in a vertical plane — 


Cuts inspection time! 


Two dimensions are measured with one 
setting, object does not have to be rotated 
Inspection time is cut in half and reset 
ting errors eliminated. Instrument. is 
convenient, reliable, precise 

Ideal for precise measurements on 
large objects: and objects or points in re- 
remote, or inaccessible locations 
Applications: Measuring jet engine sec 
tions, complicated castings, printed cir 
cuits, bolt holes and bosses on large piece 
parts, etc 


cesse od, 


Write for Bulletins 188-57 & 194-57 


The Gaertner 
Scientific Corporation 


Chicago 14, Ut 
1-5335 


1211 Wrightwood Ave., 
Telephone: BUckingham 
e 131 
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ire type from 20 to 6 gage. 
Available with fiberglass or various types of ceramic 
bead insulation. Calibrated in lron-Constantan, Copper-Constantan or Chromel- 


Connection Heads — Choice of various connection heads —heavy duty, 
lightweight, weatherproof, etc. Available with nipples and unions in a variety 


Bar stock or built-up, straight or tapered, with threaded, 
flanged or ground-joint mountings. Available in ail commercial materials for 


See Our Complete Line at the ISA Show, Booth 1006 


Thermo Electric 6.inc 


SADDLE BROOK, NEW JERSEY 
In Canada — THERMO ELECTRIC (Canada) Ltd., Brampton, Ont. 


3] 











(3) simplified ordering — one code 


cone eae - - 


PRSRSRASesSaasrsevensesaasasestess (ee 


Ruggedly constructed, 


tes 
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MICO 


New Heavy-Duty 2 & 3 Dimensional Engraver 


FOR: 
Engraving Nameplates 
Fine Routing Work 
Profiling Small 

Objects 
Making Small Dies. 
and Molds 


FEATURES OF NEW ENGRAVER 


. Six Reduction Ratlose—From 1.5:1 te 4:1. 

. Heavier bearings in micrometer spindle. 

. New 1/10 H.P. Ball Bearing Motor permits continu- 
ous operation for die or mold work in steel. 

Absolute accuracy for three-dimensional or Seats. 

Uses standard taper-shank eutters or diameter 

straight shank eutters and end mills. 

. Copy and work right-side-up: always 

view of operator 

. Many attachments available te Inerease versatility 
of machine. 


Send for illustrated Catalogs 


MICO INSTRUMENT CO. 


86 Trowbridge St., — 38, Mass. 
Rae ¢ ey a vhs rcle 132 on inauir 


wn 


In direct 


“vu 2 we 


NEW LITERATURE 





GYRO TEST EQUIPMENT. 8-paxe bul- 
letin contains pictures and descrip- 
tions of modular circuit components 
for gyro control, turntable control, 
metering, system self-check; also 
power supplies, and amplifiers. 

Instrument 
Port Wash- 


Sterling Precision Corp., 
17 Matinecock Ave., 
NGO’ 


Div., 
ington, L. 
For more inf 372 


ELECTRONIC TESTING EQUIPMENT. 
36-page Catalog 58 covers a wide va- 
riety of attenuators, instruments, ac- 
cessories, components, etc.—Weinschel 
Engineering, 10503 Metropolitan 
Ave., Kensington, Md. 


MOTOR ANALYZER, 20-page Bulletin 
621 Electronic Motor Analyzer for 
electric motor and solenoid production 
testing.—Automatic Development Co., 
2530 North Naomi St., Burbank, 
Calif. 
F 374 


DIODE TESTER. Bulletin 1001 de- 
scribes Dynamic Diode Tester, for 
rapid, accurate testing of semiconduc- 
tor diodes.—Technitrol Engineering 
Co., 1952 E. Allegheny Ave., Phila. 
34, Pa. 

375 


ELECTRICAL, 
| ELECTRONIC 
‘INSTRUMENTS 


ELECTRICAL CONTROLS. 12-page 
Bulletin 106 shows how Versatrol 
controls operate.—Assembly Products 
Inc., 75 Wilson Mills Rd., Chester- 
land, Ohio 

f 376 


CIRCUIT PROTECTOR for use with 
semi-conductors, electronic data proc- 
essing, instruments, small motors and 
power supplies is described in 4-page 
catalog.—Rowan Controller Co., 2313- 
2315 Homewood Ave., Baltimore 18, 
Md. 
377 


DIGITAL VOLT-OHMMETER, 2-pare 
data sheet on Hycon Model 645AR, 
rack-mounted digital volt-ohmmeter, 
contains complete specifications and 
describes operating principles.—Hy- 
con Electronics, Ine., 370 So. Fair 
Oaks, Pasadena, ( ‘alif. 
tion 378 


ELECTROMETER, 4-page Bulletin 13! 
describes Model 31 Vibrating Reed 
Electrometer, used to measure radio- 
activity, ion currents in mass. spec- 
trometers, pH, electrical properties 
and similar applications.Applied 
Physics Corp., 2724 South Peck Rd., 
Monrovia, Calif. 

roe re informatior e 379 


SIGNAL AMPLIFIER. 4-page bulletin 
describes new VS-102A_ power-post- 
amplifier for continuous-wave and 
sweep generators, providing a gain of 
300 and a dynamic output range of 
30 v_ peak-to-peak.—Millivae Instru- 
ments, P. O. Box 997, Schenectady, 
NN; oe. 

For more information circle 380 on inquiry 





VARIABLE TRANSFORMERS, 4-paxe 
Data Sheet SE-L2583 describes two 
new small-frame series Powerstat 
variable transformers, which deliver 
a continuously-adjustable voltage 
from a-c power lines with higher 
ratings..—The Superior. Electric Co., 
Dept. 117, Bristol, Conn. 
F 381 


INSTRUMENTATION SYSTEMS. !2- 
page 1958 catalog digest includes in 
struments, complete instrumentation 
systems, improved features, and brief 
informative descriptions.—Panoramic 
Radio Products, Inc., 514 South Ful 
ton Ave., Mount Vernon, N. Y. 
382 


OSCILLOSCOPE, New &-pave quarter 
lv technical bulletin entitled “ME 
TERS” (Measuring & Electronic Test 
Equipment Reports) describes a pre 
cision large-screen Bar-Graph Oscillo- 
scope.—Industrial Products Div., In 
ternational Telephone and Telegraph 
Corp., 250 Garibaldi Ave., Lodi, N. J. 
t 383 


ELECTRONIC INSTRUMENTS, 4-pare 
bulletin describes and specifies elec 
trometers, linear amplifiers, power 
supplies, pulse generators, and refer- 
ence voltage sources.-Gyra_ Elece- 
tronics Corp., 518 N. Spring Ave., 
La Grange Park, III. 

t 384 


SNAP-AROUND METER, }-page Cata- 
log No, A-583 delineates information 
on Amprobe line, comprising 7 volt- 
ammeter-ohmmeter models.— Pyramid 
Instrument Corp., Amprobe Div., 630 
Merrick Rd., Lynbrook, N. Y 

385 


SWITCHES, 

RELAYS "1 
RELAYS, for ac and de, (1) sensitive, 
(2) power and antenna type, (3) 
telephone type, and (4) hermetically 
sealed, are illustrated and described 
in 4-page Bulletin 58-3A.-~Kurman 
Electric Co., Div. of Norbute Corp., 
191 Newel St., Brooklyn 22, N.Y. 

f t 386 


LIMIT SWITCHES, 4-pave Bulletin 21 
covers small, enclosed limit) switches 
series “Be and re, Micro Switch, 
a division of Minneapolis-Honeywell 
Reg. Co., Freeport, Il. 

387 


POWER SUPPLIES 
DC POWER SUPPLIES, 2-paze Bulle 


tin SPS 4-58 contains descriptions, 
spees, and diagrams of three power 
supplies in Series 9298 for thermal 
conductivity cells used in gas chroma- 
tography or other instrumental gas 
analysis.—Gow-Mac Instrument Co., 
100 Kings Rd., Madison, N. J. 

For more informat 338 


POWER SUPPLIES. 2-page Bulletin 
PT 111.1 specifies, and describes with 
diagram, isolated-reyulated  transis- 
torized a-c or d-c power supply. 

Computer Engineering Associates, 
Inc., 350 N. Halstead, Pasadena, 
Calif. 
F nore 389 








New COX 
Flow Indicator 


2% Accuracy 


The Cox Flow Indicator provides a dramatic new dimension 
in direct reading instrumentation. Where accuracy and 
reliability are essential at a low injtial cost, the Type 7 is 


the answer. 


The Indicator is for use with Cox turbine flowmeters or 
other transducers producing a frequency signal directly 
proportional to flow rate. It is available for readout in 
either volumetric or gravimetric units—with — specific 
gravity adjustment. A span adjustment enables the Indicator 
to be calrbrated to any particular transducer. Panel and 


portable models are available. 


A second model not shown, the Type 7B, provides 


accuracy of 1°% of flow. 


We welcome the opportunity to demonstrate the Type 7 
Indicator to you, without cost or obligation, to prove its 
superior features. Cox Instruments Division, George L. Nankervis 


Company, 15200 Fullerton Avenue, Detroit 27, Michigan. 


A new bulletin describ- 
ing the Type 7 Indica- 
tor is available. Ask 
for Bulletin No. 700 





es any. 


Precision Instruments Since 1912 
nformation circle 133 on inquiry card. 
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KAHN HEATLESS DESICCANT AIR DRYERS 


Reactivated without heat 


Check these advantages: 


* Costs reduced on installation and 
maintenance. 

* Steam and electric heaters elimi- 
nated . . . reducing utility costs. 

* Constant outlet gas temperatures. 

* Explosion proofing eliminated. 


@eeveoeeee eee eevee eeoeees 


It’s 
KAHN DRYERS 
alltheway... | 


Kahn has a complete line of electric or steam regeneration 
dryers- automatic, semi-automatic or manual operative, 


Operating pressures up to 5,000 psi. 


543 WINDSOR ST. 
HARTFORD 1, CONN. 


Write for complete information. 














UNEXCELLED 
ACCURACY 


Visualization 
Instrumentation 


Schlieren Systems 


Shadowgraphs - 


Critical 
Temperature 


Wind Tunnel Optics f / enone 
f | #£ with... 


Mountings & Piers / f PYRO 
Packaged Systems \ Js SURFACE 
PYROMETER 


Catalog upon request Gives precise sur- 
face, sub-surface 


temperatures in- 


John Unertl Optical Co. stantly. Light: 
weight, rugged. 


3551-3555 East Street Send for FREE catalog No. 168. 


Pittsburgh 14, Penna. 
QO METER INSTRUMENT 
PYR srt 


BERGENFIELD 34, NEW JERSEY 


Interferometers 
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NEW LITERATURE 
POWER SUPPLIES, precision regu. 


lated, high-voltage, for scintillation 
detectors, ionization chambers, mass 
spectrometers, ete., made in five mod- 
els, are described in 2-page leaflet. 

Beva Lab., 22 Parker Ave., P. O. Box 
178, Trenton 9, N. J. 





390 


ELECTRICAL, 
ELECTRONIC 
COMPONENTS 


CAPACITORS. 2-page Bulletin 159 
discusses characteristics of Series TS 
Tantalum Slug Capacitors; includes 
detailed physical and operating speci- 
fications with table of standard ca- 
pacitance and voltage values.—-Ohm- 
ite Mfg Co., 3694 Howard St., Skokie, 
Ill. 
f 391 


PRECISION POTENTIOMETERS, Data 
file includes four 2-page Bulletins 
PR-15, -19, -22, and -23 on linear sin- 
gle-turn rotary precision potentiom- 
eters of 7%”, Ly”, 11%”, and 17,” dia, 
respectively; and 16 std. spee sheets 
with dimensional drawings on single 
and multi-turn rotary, and rectilinear 
pots.—General Controls Co., 801 Allen 
Ave., Glendale 1, Calif. 
"aa Ble oY e 392 


PERMALLOY POWDER CORES with 
guaranteed inductance limits, varying 
no more than 8%, above or below 
normal inductance per 1000-turn 
winding, are listed in 3-page Bulletin 
1-P.— Magnetics Inc., Box 391, Butler, 
Penna. 
For ' 393 


PUSH BUTTONS, File sheet Bulletin 
2901, Supplement A, gives features, 
construction and dimensions of single- 
element standard-duty push buttons. 

Ward Leonard Electric Co., Mount 
Vernon, N. Y. 
f yt 394 


ELECTRONIC PRODUCTS. 80-page 
Catalog 158 lists hundreds of new 
aids in electronic chemicals, hard- 
ware, switches and service tools. 

General Cement Mfg., Co. (div. of 
Textron Inc.), 400 S. Wyman St., 
Rockford, Ill. 

For more informatior 395 


ELECTRICAL COMPONENTS. 16-page 
illustrated folder, features wide as- 
sortment of relays, steppers, sole- 
noids, rectifiers and related compo- 
nents.—Universal Relay Corp., 42 
White St., New York 13, N. Y. 

r re: information circle aes 


SLEEVING AND TUBING in teflon, 
plastic and fiberglass types are de- 
scribed in 20-page catalog T-58. 
Birnbach Radio Co., Ine., 145 Hud- 
son St., New York 13, N. Y. 

For more information rcle 397 or 


TOROIDS, FILTERS, etc. 16-page Cata 
log 104 covers applications of toroids, 
filters and related networks.---Burnel] 
& Co., 10 Petham Parkway, Pelham, 
Nk. 
F e 398 























RETENTION CLAMPS, 16-page Cata- 
log 5-KK, details 17 types of cooling 
and retaining clamps of silver and 
beryllium copper alloy for miniature 
and sub-miniature tubes and compo- 
nents.-Industrial Div., The Birtcher 
Corp, 4371 Valley Blvd., Los Angeles 
32, Calif. 
f t 399 





TOROIDAL CORES. 12-page Bulletin 
GTCC 5804 describes use of English- 
made Genalex toroidal cores; covers 
permeability, temperature co-efficient 
of inductance, d-c stability, core size, 
etc., and charts physical and elec- 
trical properties.-Wallace E. Con- 
nolly & Co., P. O. Box 295, Menlo 
Park, Calif. 4 

' +e 400 


PRECISION LINEAR TRANSDUCER. 
2-page leaflet describes Type MA 
Rectilinear Transducer, for critical 
a-c measurement and servo applica- 
tions in missile, aircraft and indus- 
trial systems.—Crescent Engineering 
and Research Co., 5440 N, Peck Rd., 
El Monte, Calif. 
e informat 401 


WIRE, CONNECTORS 
SPIRAL WIRING TUBE, 2-page Bulle- 


tin T-2 describes and illustrates poly- 
ethylene Wiring Tube and shows ap- 
plication by means of ‘“Cable-Form- 
er”, a special wiring tool.—Panduit 
Corp., Dept. IAP, 14461 Waverly 
Ave., Mid othian, Ill. 
For 402 


FINE WIRE, Factors in drawing fine 
wire to 0.001” are discussed in new 
8-page Brochure 358.—Nessor Alloy 
Products Co., 282 Halsey St., Newark 
ge 





403 


WIRE MARKERS. &-page bulletin 
describes pressure-sensitive wire 
markers.—North Shore Nameplate 

27 Northern Blvd., Bayside 





404 
CONNECTORS. 24-page catalog cov- 


ers pressurized and or water-proof 
plugs, receptacles, caps, and cable 
clamps; high voltage receptacle and 
plug; ete.—H. H. Buggie, Inc., Box 
817, Toledo 1, Ohio 

e information circle 405 


MECHANICAL 
COMPONENTS 


MICRO BALL BEARINGS. 4-page bulle- 
tin contains dimensional drawings 
and tables of eight Microwafers, nar- 
row-width small ballbearings.—New 
Hampshire Ball Bearings, Inc., Peter- 
paginas &. hos 
For n n circle 406 or 


WELDED BELLOWS. 2-page brochure 
describes metallic welded bellows 
which can be manufactured from 300 
and 400 series stainless steels, 17-7 
PH stainless steel, Inconel-X, Monels, 
Ni-Span-C, Hastelloys, titanium, zir- 
conium, beryllium copper and other 
weldable materials.—Bridgeport 
Thermostat Div., Robertshaw-Fulton 
Controls Co., 155 Hill St., Milford, 
Conn. 

Fo e inf natior rcle 407 or quiry wd 








New Adage Converters 
Offer Unlimited 







































































Unlimited Versatility? — a large statement. But the facts 
back it up! Voldicon will translate inputs from any source 
into any storage device. 
Name your input: thermocouple, strain gage, telemetry 
data, analog computer (there are too many possibilities to 
list here) . .. Name your output: magnetic tape, tape 
punch, printer, digital compu- 
ter . . . Voldicon will handle 
any combination. 
Whatever your needs there is 
a Voldicon model designed to 
answer your problems... well 
within your budget. 
NEW VOLDICON FEATURES: 
© New Transistor Design 
@ New Speed — up to 10,000 
separate conversions per second 
@ New Accuracy and Reliability 


pdage Ss 


INCORPORATED ; SiSs, 


~ 














Write for full 
Technical 
Specifications 
























Department IA-9, 292 Main Street 
Cambridge 42, Mass. 
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IDENTICHARTS 


make chart 
interpretation 
easier, more 
accurate 
ROYSON IDENTICHARTS provide remote 
control printing of sequence numbers, 
counter readings, time and date, code sym- 


bols or other data on strip charts for faster, 
more accurate interpretations. Write or call 





HATBORO,PA. OSborne S-2800 


ROYSON ENGINEERING 


12, Pa. 
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Wiley & Sons, Inc., John 


Zeiss, Inc., Carl 


Wack 
MERCURY RELAYS 
Specified By 


Particular Engineers 


hermetically sealed ¢ 
no exposed arc ¢ one 
moving part © silent ¢ 
compact © motor loads 
to 2 hp., current loads 
to 35 amp e safeguards 
your application. 


MACK ELECTRIC DEVICES, INC. 
31 Glenside Ave., Wyncote, Pa. 
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HERMAN H.STICHT CO., INC. 
27 PARK PLACE, NEW YORK 7,N.Y. 
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SU al 
POSITION 
TO DIGITAL 
ENCODERS 
AND 
READOUTS 


PLOTTING 
AND 
RECORDING 
EQUIPMENT 


DIGITAL 


AND ANALOG 


COMPUTER 


COMPONENTS 


FLOW, 
VOLUME, 
AND AREA 
COMPUTING 
EQUIPMENT 


10 bit ‘turn Shaft Encoder in 
true Binary...converts shaft 
position to non-ambiguous true 
binary data representing input 
shaft position to 1 part in 1024 
for each revolution. Used as 
input-output devices for true 
binary digital computers. No 
external logic required. 


X-Y Plotter... for point or con- 
tinuous plotting, with positive 
mechanical drive for recording 
graphic data. Several models 
available. 


(oyaayeleumparcamcceyeanerevelsyelncee 
instrumentation & controls 


Magnetic Storage Drums... for 
medium storage applications; 
capacity 131, 072 non-volatile 
bits; several speeds; clock fre- 
quency 130 kc. Other models 
available 


Flow Computer...extracts 
square root and continuously 
integrates both differential and 
static pressures for applica- 
tions such as orifice measure- 
ment of gas. 











& 


BCD Shaft Encoder... used 
where conversion to decimal 
form with ease is a require- 
ment. All binary lines repre- 
senting a decimal digit are 
parallel for ease of recording. 


Punched Tape Converter... .con- 
verts the digital information 
read from punched paper tape 
into input signals to the 
Librascope X-Y Plotter. 


Read-Record Heads... for high 
frequency, non-contact record- 
ing applications in magnetic 
memory systems; high read- 
back signals. Transistor wind- 
ings available. 


Linear Integrator...for systems 
or instruments requiring inte- 
gration, average computations, 
direct or remote reading... 
mounts in strip chart recorders. 














Sine-Cosine Shaft Encoder... 
presents sine and cosine func- 
tions simultaneously and inde- 
pendently. In addition, the 
limit one, quadrant and polar- 
ity data are supplied. Ideal for 
airborne automatic navigation 
systems, weapon control and 
tracking systems. 


Punched Card Converter...con- 
verts data from IBM punched 
cards into analog input signals 
to the Librascope X-Y Plotter. 


Hollow and Solid Shaft Differ- 
entials ... designed for high 
accuracy in additive and sub- 
tractive operations... has pri- 
mary applications to angular 
velocity, sums and difference, 
and sequence operations. 


Square Root Integrator... de- 
signed for the flowmetering 
industry to provide an econom- 
ical, continuous, and compact 
integrator for automatic total- 
ization of liquid flow. 








Digital Readout... performs 
logical brush selection opera- 
tion in encoders using ‘‘V” 
scan. Also translates the unam- 
biguous BCD encoder represen- 
tation into parallel decimal 
form. Suitable for electric 
printers, lamp banks, etc. 


X-Y Decimal Keyboard... con- 
sists of & three-decimal bank 
for each axis with associated 
plus-minus keys. 
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Ball-Disc Integrator... for use 
in totalizing, rate determina- 
tion, differential analyzers, 
closed loop servo-element, vari- 
able speed drive, temperature 
correction, etc. 


Planimeters...for miniature 
strip chart recorders for simple 
integration with variable speed 
control; 2 models: square root 
and linear. 


COMPUTERS, CONTROLS AND COMPONENTS 
Also Process Control Computers, 
Automatic Data Logging and Control Systems 
for Industry and Government 
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